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1. Introduction

1.1. Purpose and Objectives

Consistent with discussions with the United States Environmental
Protection Agency (USEPA) in 1994 and procedures outlined in the
Post-Construction Environmental Monitoring Plan, O’Brien & Gere
Engineers, Inc. (O’Brien & Gere) conducted a baseline round of ground
water monitoring from November 1999 to January 2000. This round was
timed to coincide with the start-up of the Ground Water Treatment Plant
(GWTP) in the winter of 1999-2000. Sampling was conducted in
accordance with the Final Field Sampling Plan (FSP) submitted to
Metcalf & Eddy (M&E) in January 2000 (Appendix A). The initial draft
of the FSP was submitted to M&E on July 26, 1999. M&E provided a
subsequent round of comments on August 24, 1999. O’Brien & Gere
addressed these comments in a letter dated September 17, 1999.

1.2. Deviations from Field Sampling Plan (FSP)

The following deviations from the FSP were made during the baseline
sampling event:

e Monitoring wells MW-10, MW-10A, and MW-10B were not
sampled due to the presence of approximately two feet of water
surrounding the well cluster. Access to these wells could not be
safely attained. In addition, there was a concern that the presence of
standing water could impact the integrity of the water samples to be
collected.

e  Monitoring wells MW-12, MW-17, and ECJ-3 were not sampled due
to integrity issues as discussed in Section 2.1.

e -Finally, the quantity of water sampled from Westbay wells ECJ-2
and ECJ-4 was decreased by two liters to more efficiently complete
the sampling event. For these two wells, 300 mL was submitted to
the laboratory for filtered and unfiltered metals analyses. Also, one
liter of ground water was submitted to the laboratory for
Polychlorinated Biphenyls (PCBs) and Semi-volatile Organic
Compounds (SVOCs) analyses. Samples collected from the
remaining Westbay wells were successfully analyzed for the
parameters stated in the FSP.

Final: April 11, 2000
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2. Summary of field activities

2.1. Well locations

The location of overburden, shallow bedrock, intermediate bedrock, and
deep bedrock monitoring wells and Westbay ports are shown on Figures
1, 2, 3, and 4, respectively.

2.2. Quantitative well integrity testing

In accordance with Section 2.3 of the FSP, O’Brien & Gere conducted a
series of qualitative well integrity tests prior to ground water sampling,
as shown in Appendix B. The purpose of the qualitative well integrity
testing was to identify monitoring wells which would require repair prior
to monitoring. Testing proceeded from the less contaminated wells to
the more highly contaminated wells, based on historical ground water
quality at the Site.

Initially, the depths to water were collected using a Solinst® electronic
measuring tape accurate to the nearest 0.01 ft. A “plunker,” as described
in the FSP, was then used to determine the depth of the wells. Readings
were taken from PVC and the metal casing at each well location. In
addition, the heights of the metal stick-ups were recorded to determine if
the well casings or riser pipes had shifted during cap construction
activities. A summary of measurements taken during the qualitative well
integrity testing is provided in Appendix B of this report.

As a result of performing the qualitative well integrity testing,
obstructions in some wells and the presence free phase product in one
well were identified which prevented depth to water and well
measurements to be taken. As a result, several wells were not sampled
during this baseline monitoring event, as described below:

-®  Monitoring well MW-12 was not sampled during this sampling event

due to the discovery of tubing in the well. This tubing could not be
removed at the time of sampling, and no analysis was completed at
this location.

e Upon performing the well integrity testing at the Site, product was
found in monitoring well MW-17. As a result, no ground water
samples were collected from this location for analysis.

Final: April 11, 2000
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Post-Construction Baseline Ground Water Sampling Event

2.3. Water levels

o  Westbay well ECJ-3 was not sampled during this sampling event due
to the presence of an obstruction (i.e., soil) inside the well at a depth
of a thirty-three feet below grade (fbg). No water was observed in
the well at this depth, and the Westbay probe was unable to dislodge
the obstruction.

Water level measurements taken from the top of the casing are provided
in Appendix B. Ground water contour maps have not been included with
this report, since a top of casing survey has not been completed.

2.4. Conventional ground water monitoring wells

Following completion of the qualitative well integrity testing, a total of
twenty conventional ground water monitoring wells were identified,
characterized, and sampled in accordance with the FSP and the QAPP
through the use of an EPA-approved low-flow bladder pump system
dedicated to each well.

Prior to sampling, purged ground water was characterized and tested in a
flow-through cell on-site for the parameters described in Section 2.5 of
the FSP. Equipment used to perform the characterization was calibrated
and used in accordance with the standards and protocols provided in
Section 3.6 of the QAPP. Ms. Laurie Osowski of Metcalf & Eddy
observed characterization and sampling procedures on November 11 and
November 17, 1999. Calibration certifications and metals filtering issues
were discussed during these two site visits.

Following characterization, sampling of the conventional wells was
completed using procedures described in Section 2.6 of the FSP.
Sampling logs are provided in Appendix C of this report.

Samples were packed on ice and sent to O’Brien & Gere Laboratories,
Inc. under a chain-of-custody (COC) for VOCs, SVOCs, PCBs, and
selected metals analyses by methods described in Section 2.1 of the FSP.
Temperature and trip blanks were shipped with each cooler submitted to
the laboratory in accordance with Section 3.5 of the QAPP.

Quality Assurance/Quality Control (QA/QC) samples were also collected

in accordance with Section 3.5 of the QAPP, which included two
duplicate samples, a matrix spike (MS), and a matrix spike duplicate
(MSD). Duplicate samples #1 and #2 were collected at MW-14 and
MW-5, respectively. Additionally, a MS/MSD sample was collected at
MW-5A.

O’Brien & Gere Engineers, Inc.
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2. Summary of field activities
2,5, Westbay monitoring wells

In addition to the sampling performed on the twenty conventional ground
water monitoring wells, three Westbay bedrock wells (ECJ-1, ECJ-2, and
ECJ-4) were also sampled as part of this baseline ground water sampling
event. Westbay wells were constructed in such a manner that several
discrete sampling ports provide independent ground water samples.
Sampling ports were selected for each well and are summarized in the
Westbay field sampling logs provided in Appendix D. Consistent with
Section 2.6 of the FSP, ground water from these Westbay ports was
directly sampled without characterization.

Samples collected from the Westbay bedrock wells were packed on ice
and shipped under a COC to O’Brien & Gere Laboratories, Inc. for
VOC, SVOCs, PCBs, and selected metals analyses in accordance with
the procedures outlined in Section 2.1 of the FSP. Temperature and trip
blanks were shipped with each cooler submitted to the laboratory in
accordance with Section 3.5 of the QAPP.

QA/QC samples from the Westbay sampling were also collected which
included a single duplicate and one MS/MSD sample. The duplicate
sample was collected at ECJ-1 (62), and the MS/MSD sample was taken
at ECJ-1 (37°).

2.6. Results

Validated data from each sampling round is provided in Appendix E. In
addition, a data validation report is provided in Appendix F. The
baseline data has been downloaded into a Microsoft FoxPro relational
database management system (DBMS) to facilitate future data
management and trend analysis.

2.7. Qualitative comparison to historical data

A qualitative comparison of historical data to data from this baseline
ground water sampling event has been conducted to confirm basic design
assumptions, using the representative wells and parameters identified in
the 1995 “Design Phase Groundwater Monitoring Report.” The results
of the qualitative comparison to historical data are provided on Tables 1-
5.

Final; April 11, 2000 5 O’Brien & Gere Engineers, Inc.
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Post-Construction Bascline Ground Water Sampling Event

VOCs
Table 1 shows historical concentrations of VOCs in wells MW-6A, MW-

13A, MW-22A, MW-12, GCA-1, ECJ-1 (72 ft), ECJ-1 (122 f), and
ECJ-2 (82 ft). With respect to VOC data, no significant differences were
noted between the historical data and the baseline data, from the
perspective of ground water treatability. Some possible trends were
noted, however, primarily in the overburden and shallow bedrock wells,
on and adjacent to the site, as discussed below:

e MW-6A: Possible trend of increasing concentrations of 1,2 DCE
and vinyl chloride.

e MW-13A: General long-term trend of decreasing concentrations of
all constituents.

e MW-22A: First consistent detection of benzene, toluene,
ethylbenzene, and xylene since 1988.

e MW-12: General trend of decreasing concentrations of most
constituents.

e GCA-1: Concentrations of constituents detected in 1999 were higher
than those detected during pre-design (1992-1993, 1995), but not
necessarily higher than those detected during the 1980s.

It should be noted that significant subsurface construction occurred in the
immediate vicinity of these wells during the 1998 construction season,
and that dewatering efforts have been underway from the shallow-
collection trench at manhole #4 and from the pump station since
February 1999. It is not surprising that the concentrations of certain
constituents have varied since 1995, when the last round of ground water
sampling was conducted. Given that construction impacts could account
for some slight variation, sample results are generally consistent with the
design phase data.

With respect to the deeper wells, Westbay well ports ECJ-2 (72 ft), ECJ-
1 (122 ft), and ECJ-2 (82 f) do not appear to be showing significant long
term trends, with the possible exception of decreasing concentrations of
TCE in ECJ-1 (122 ft) and ECJ-2 (82 ft).

MW-12A, MW-13A, and MW-22A were used to characterize the
concentrations of VOCs in shallow ground water for purposes of
remedial design. Table 2 compares the baseline data to historical
concentrations. As shown on Table 2, no significant trends from a
ground water treatability perspective were observed.

O’Brien & Gere Engineers, Inc.
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2. Summary of field activities

Recovery wells BEI-1, BEI-2, and BEI-3 were sampled during the 1992
pump test and during the 1995 sampling round. Although not required to
be sampled during this baseline round of ground water sampling, these
recovery wells were sampled on December 29, 1999 and January 27,
2000 as part of the Ground Water Treatment Plant (GWTP) start-up.
Table 3 compares the baseline ground water monitoring data to the
historical results. As shown on Table 3, no significant trends from a
ground water treatability perspective were observed.

PCBs

Table 4 shows historical concentrations of PCBs in MW-6A and MW-
22A. The recent PCBs analysis suggests a possible decreasing trend in
concentrations for Aroclor-1260 and Aroclor-1254 compounds for these
two monitoring wells. However, total PCB concentrations are consistent
with those observed during other rounds.

SVOCs

Consistent with the conclusions in the Ground Water Trend Analysis
Report (O’Brien & Gere Engineers, Inc., 1993), as shown in Table 5, the
relative concentrations of SVOCs continues to be low when compared to
total VOCs.

Metals

Because samples from previous rounds were previously collected by
bailer, versus the low flow sampling conducted in 1999/2000, a
qualitative historical comparison for metals was not conducted.

Final: April 11, 2000 7 O’Brien & Gere Engineers, Inc.
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3. Summary, conclusions, and recommendations

A total of twenty conventional wells and seventeen ports from Westbay
wells were sampled and analyzed for VOCs, SVOCs, PCBs, and RCRA-
8 metals to baseline ground water quality prior to operation of the
GWTP. Several wells (i.e., MW-10, MW-10A, and MW-10B) could not
be sampled due to access issues, and several additional wells (i.e., MW-
12, MW-17, and ECJ-3) could not be sampled due to obstructions or the
presence of oil. Analytical results were validated and downloaded into a
Microsoft FoxPro relational database management system to facilitate
future data management and trend analysis. Sample results from select
wells deemed to be representative of ground water quality to the GWTP
were also compared to historical results.

Based on the work completed, the following conclusions are presented:

e From the perspective of ground water treatability, no significant
differences were noted between the baseline results and historical
results.

e Some possible trends in VOC concentrations (both increasing and
decreasing) were noted in certain overburden and shallow bedrock
wells on and adjacent to the Disposal Area.

e Significant trends were generally not observed in intermediate and
deep bedrock wells in and adjacent to the Disposal Area, with the
possible exception of decreasing concentrations of TCE.

o Relative concentrations of SVOCs continue to be low when
compared to total VOCs.

Based on the work conducted, the following recommendations are made:

e Access and integrity issues associated with wells MW-10, MW-10A,
.MW-10B, MW-12, MW-17, and ECJ-3 should be addressed.

e A focussed sampling and analysis program should be developed to
provide data that is useful to both Ground Water Treatment Plant
operations and also monitoring of the management of migration.

Final: April 11, 2000
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TABLES




SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA :

IABLE 1

5000 UJ 10000 U 10000 U 050 U
1,1,2,2-Tetrachloroethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
1,1,2-Trichloroethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
1,1-Dichloroethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
1,1-Dichioroethene u 2000 UJ 260 J 5000 UJ 10000 U 10000 U 170 J
1,2-Dichloroethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 11
1,2-Dichloroethene (total) 12000 22000 J| 110000 Ji 130000 J| 150000 J| 140000 62320 J
1,2-Dichioropropane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
2-Butanone u 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 10U
2-Hexanone U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 50U
4-Methyl-2-Pentanone U 2000 UJ 1700 J 5000 UJ 10000 U 10000 U 50U
Acetone U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 10 U
Benzene u 2000 UJ 5000 UWJ 5000 UJ 440 J 10000 U 150 J
Bromodichloromethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Bromoform U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
Bromomethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 1.0 U
Carbon Disulfide U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
Carbon Tetrachloride u 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 050 U
Chlorobenzene U 2000 W 5000 UJ 5000 UJ 10000 U 10000 U 26
Chloroethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 1.0 UJ
Chioroform U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Chloromethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 10U
cis-1,3-Dichloropropene U 2000 UJ 56000 UJ 5000 WJ 10000 U 10000 U 050 U
Dibromochloromethane U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Ethylbezene U 2000 UJ 3300 J 4000 J 10000 U 3900 J 2000
Methylene Chloride U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 20 U
Styrene U 2000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 0.91
Tetrachloroethene U 2000 WJ 5000 UJ 5000 UWJ 10000 U 10000 U 0.50 U
Toluene U 2000 UJ 2400 J 2900 J 10000 U 3100 J 1100
trans-1,3-Dichloropropene U 2000 W 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Trichloroethene 74000 5300 J 29000 J 5000 UJ 690 J 10000 U 11
Vinyl Chloride U 2000 UJ 2100 J 4700 J 6600 J 13000 6100
Xylene (total) U 180 J 96 J 5000 UJ 10000 U 10000 U 46
Units: ug/L
U = non-detected
J = estimated
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JABLE 1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
R! AND PDWP GROUND WATER DATA

VOLATILE ORGANICS GROUP 2; INTERMEDIATE BEDROCK WELLS

1000 UJ

1,1,1-Trichloroethane U U 1000 U 2000 U 1200 U 5000 U 120 U
1,1,2,2-Tetrachloroethane U U 1000 U 1000 UJ 2000 Ul - 1200 U 5000 U 120 U
1,1,2-Trichloroethane v U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
1,1-Dichloroethane U 5 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
1,1-Dichloroethene 42 53 1000 U 71 J 2000 U 49 J 5000 U 120 U
1,2-Dichloroethane U 8 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
1,2-Dichloroethene (total) 10000 J 13000 J 7900 24000 J 21000 27000 51000 922 J
1,2-Dichloropropane U U 1000 Uf 1000 UJ 2000 U 1200 U 5000 U 120 U
2-Butanone U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 2500 U
2-Hexanone U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 1200 U
4-Methy!-2-Pentanone 1000 3200 1000 U 2100 J 2000 U 2300 5000 U 1200 U
Acetone U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 2500 U
Benzene 60 77 1000 U 85 J 2000 U] - 190 J 5000 U 80 J
Bromodichloromethane U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Bromoform U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Bromomethane U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 250 U
Carbon Disulfide U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Carbon Tetrachloride U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Chlorobenzene 17 22 1000 U 4 J 2000 U 1200 U 5000 U 120 U
Chloroethane U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 250 UJ
Chloroform U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Chloromethane V] U 1000 U 1000 UJ 2000 U 1200 U 5000 U 250 U
cis-1,3-Dichloropropene U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Dibromochloromethane U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Ethylbezene 270 410 570 J 990 J 960 J 660 J 1300 J 1000 U
Methylene Chloride U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 500 U
Styrene 220 320 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Tetrachloroethene 14 16 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Toluene 580 900 1000 U 1400 J 1500 J 1200 U 2100 J 940
trans-1,3-Dichloropropen U U 1000 U 1000 UJ 2000 U 1200 U 5000 U 120 U
Trichloroethene 9500 14000 1000 U 12000 J 15000 9000 4500 J 120 U
Vinyl Chloride 560 1000 11000 3600 J 2000 U 5800 13000 J 14000
Xylene (total) 12 14 660 J 1000 UJ 2000 U 1200 U 5000 U 120 U
Units: ug/L

U = non-detected

J = estimated
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TABLE 1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

VOLATILE ORGANICS GROUP 3: SHALLOW BEDROCK WELLS

1,1,1-Trichloroethane U U ) U V)
1,1,2,2-Tetrachloroethane 540 U U U 200 WJ 500 U 500 U 500 U
1,1,2-Trichloroethane U v U U 200 UWJ 500 U 500 U 500 U
1,1-Dichloroethane U U U 7 200 UJ 500 U 500 U 500 J
1,1-Dichloroethene U U U 87 200 UJ 500 U 500 U 500 ou
1,2-Dichloroethane U U U U 200 UJ 500 U 500 U 500 10U
1,2-Dichloroethene (total) 120 130 2900 30000 2300 J 6100 15000 J 8000 13000 20U
1,2-Dichloropropane U U U §] 200 WJ 500 U 500 U 500 U 1000 U 10UV
2-Butanone U U U U 200 UJ 500 U 500 U 500 U 1000 U 2 U
2-Hexanone U U U U 200 UJ 500 U 500 U 500 U 1000 U 10U
4-Methyl-2-Pentanone 170 J 380 U U 200 UJ 500 U 500 UJ 500 U 1000 U 00U
Acetone U U U U 540 J 500 U 500 U 500 U 1000 U 20U
Benzene 540 600 300 340 J 150 J 99 J 39 J 270 J 320 J 61
Bromodichloromethane U U U U 200 UJ 500 U 500 U 500 U 1000 U 10U
Bromoform U U U U 200 UJ 500 U i 500 U 500 U 1000 U 10U
Bromomethane U U U U 200 UJ 500 U , 500 U 500 U 1000 U 20U
Carbon Disulfide U 8] U U 200 UJ 500 U 500 U 500 U 1000 U 10U
Carbon Tetrachloride U U U U 200 W 500 U 500 U 500 U 1000 U 10U
Chlorobenzene 230 260 110 220 J 64 J 500 U 200 J 120 J 180 J 37
Chlorosthane U U U U 200 UWJ 500 U 500 U 500 U 1000 U 20 W
Chloroform 74 J 190 J U u 200 UJ 500 U 500 U 500 VU 1000 U 10U
Chloromethane U U U U 200 UJ 500 U 500 U 500 U 1000 U 20U
cis-1,3-Dichloropropene U U U U 200 UWJ 500 U 500 U 500 U 1000 U 10U
Dibromochloromethane U U 0] U 200 UJ 500 U 500 U 500 U 1000 U 10U
Ethylbezene u 56 53 J 290 J 30 J 2 J 300 J 170 J 170 J 10U
Methylene Chloride 480 550 U U 200 UJ 500 U 500 U 500 U 1000 U 40 U
Styrene U U U U 200 UJ 500 U 500 U 500 U 1000 U 10U
Tetrachloroethene U U U U 200 WJ 500 U 500 U 500 U 1000 U 10U
Toluene U U 40 J 280 J 200 UJ 9 J 160 J 500 U 130 J 0.26 J
trans-1,3-Dichloropropene U U U U 200 WJ 500 U 500 U 500 U 1000 U 10U
Trichloroethene U U U U 200 W 430 J 390 J 31 J 1000 U 1.0 U
Vinyl Chloride U U 620 6400 300 J 520 1900 J 1400 2100 20 U
Xylene (total) U U 57 J 67 200 UJ 500 U 89 J 31 J 1000 U 5.4
Units: ug/L

U = non-detected

J = estimated
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IJABLE 1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

1,1,1-Trichloroethane U U U V] 200 U U 200 W 200 U 45 J 50 U
1,1,2,2-Tetrachloroethane U U U U 200 U 200 U 200 WJ 200 U 250 U 50 U
1,1,2-Trichloroethane U U U U 200 U 200 U 200 WJ 200 U 250 U 50 U
1,1-Dichloroethane U U V) U 200 U 200 U 200 WJ 200 U 250 U 50 U
1,1-Dichloroethene U U V) 20 200 U 200 U 200 UJ 18 J 250 U 18 J
1,2-Dichloroethane U U u U 200 U 200 U 200 W 200 U 250 U 50 U
1,2-Dichloroethene (total) 2300 8400 3000 4000 2500 3100 3900 J 4800 4500 11052
1,2-Dichloropropane U U U U 200 U 200 U -200 UJ 200 U 250 U 50 U
2-Butanone U u U U 200 U 200 U 200 UJ 200 U 250 U 1000 U
2-Hexanone U U U U 200 U 200 VU 200 UJ 200 U 250 U 500 U
4-Methyl-2-Pentanone ) V) U U 200 U 200 U 200 UWJ 200 U 250 U 500 U
Acetone U U U U 200 U 200 U 200 UJ 200 U 250 U 1000 U
Benzene 210 200 130 100 41 J 31 J 43 J 48 J 77 J 470
Bromodichloromethane V) U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Bromoform U U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Bromomethane U U U U 200 U 200 U 200 UJ 200 U 250 U 100 U
Carbon Disulfide V) U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Carbon Tetrachloride U V] U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Chlorobenzene 110 100 69 J 53 25 J 25 J 200 uJ 200 U 36 J 320
Chloroethane U U U U 200 U 200 U 200 UJ 200 U 250 U 100 UJ
Chloroform 29 U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Chloromethane U U U U 200 U 200 U 200 UJ 200 U 250 U 100 U
cis-1,3-Dichloropropene U U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Dibromochloromethane U U U U 200 U 200 U 200 WJ 200 U 250 U 50 U
Ethylbezene 190 330 72 160 200 U 85 J 98 J 99 J 86 J 93
Methylene Chloride 790 U U U 200 U 200 U 200 WJ 200 U 250 U 200 U
Styrene u u U 23 200 U 200 U 200 UJ 200 U 250 U 50 U
Tetrachloroethene U U U U 200 U 200 U 200 UWJ 200 U 250 U 50 U
Toluene 110 190 44 ) 130 200 U 40 J 32 J 200 U 250 U 74
trans-1,3-Dichloropropene U U U U 200 U 200 U 200 UJ 200 U 250 U 50 U
Trichloroethene 1900 2400 240 J 1800 56 J 1300 1000 J 750 370 160
Viny! Chloride 260 430 110 J 92 120 J 150 J 200 J 210 290 1700
Xylene (total) 30 U U 6 66 J 200 U 200 UJ 200 U 250 U 59
Units: ug/L

U = non-detected

J = estimated
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SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT

VOLATILE ORGANICS GROUP 3: SHALLOW BEDROCK WELLS

JABLE 1

RI AND PDWP GROUND WATER DATA

Wy .50
1,1,2,2-Tetrachloroethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
1,1,2-Trichloroethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 43
1,1-Dichloroethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 050 U
1,1-Dichloroethene U 530 J 450 J 5000 UJ 10000 U 10000 U 480 J
1,2-Dichloroethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 15
1,2-Dichloroethene (total) 6900 77000 67000 J 59000 J| 110000 200000 120620 J
1,2-Dichloropropane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
2-Butanone V) 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 10 U
2-Hexanone U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 50 U
4-Methyl-2-Pentanone U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 50U
Acetone U 5000 UJ 5000 UJ 5000 UJ 10000 U 10000 U 10U
Benzene U 5000 U 5000 UJ 5000 UJ 450 J 10000 U 140 J
Bromodichloromethane U 5000 U 5000 UJ 5000 WJ 10000 U 10000 U 0.50 U
Bromoform U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Bromomethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 10 U
Carbon Disulfide U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 050 U
Carbon Tetrachloride U 5000 U 5000 UJ 5000 UWJ 10000 U 10000 U 050 U
Chlorobenzene U 5000 U 5000 UJ 5000 WJ 10000 U 10000 U 22
Chloroethane U 5000 U 5000 UJ 5000 WJ 10000 U 10000 U 1.0 W
Chloroform U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Chloromethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 10U
cis-1,3-Dichloropropene U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Dibromochloromethane U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Ethylbezene U 5000 U 670 J 1100 J 5100 J 5100 J 1900
Methylene Chloride U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 20U
Styrene U 5000 U 5000 UJ 5000 WJ 10000 U 10000 U 1.8
Tetrachloroethene U 5000 U 5000 UJ 5000 WJ 10000 U 10000 U 3.1
Toluene U 5000 U 440 J 5000 UWJ 10000 U 10000 U 360 J
trans-1,3-Dichloropropene U 5000 U 5000 UJ 5000 UJ 10000 U 10000 U 0.50 U
Trichloroethene 57000 15000 36000 J 22000 J| 100000 10000 U 19000
Viny! Chloride U 3700 J 1400 J 1800 J 3000 J 6200 J 2700
Xylene (total) U 870 J 5000 UJ 5000 UJ 10000 U 10000 U 72
Units: ug/L
U = non-detected
J = estimated
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TABLE 1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

VOLATILE ORGANICS GROUP 4: OVERBURDEN WELLS

PAPERFE I i ‘ GBI R A
,.Mm’x’;_‘ﬁf{? S e 3 3%\ 5 ; ;> R R iF R ﬁ;\&-‘,%
1,1,1-Trichloroethane U U u U U U U
1,1,2,2-Tetrachloroethane V) U V) U U U U S0 U
1,1,2-Trichloroethane U u U U U U U 50 U
1,1-Dichloroethane U U V] U U v U 50 U
1,1-Dichloroethene U U U V) U V) ou 50 U X
1,2-Dichloroethane U U U u U u V] 50 U 0.50 U
1,2-Dichloroethene (total) 320 360 26 15 490 470 98 270 J 260 730 1216
1,2-Dichloropropane u ] U U U U 10U 10U 10 W 20 U 50 U 0.50 U
2-Butanone U U U U u 34 4 0oUu 10 U 10 W 20 U 50 U iou
2-Hexanone u u u U U U U 10 U 10 W 20U 50 U 50U
4-Methyl-2-Pentanone u 430 U u U u 10 U 10U 10 W 20U 50 U 50 U
Acetone U U u U u U 10U 10U 10 W 20 U 50 U 00U
Benzene U 66 J 26 19 36 36 45 34 21 J 19 J 27 J 30
Bromodichloromethane U U U U U U 10U 10U 10 UJ 20UV S50 VU 0.50 U
Bromoform V] U U U U U ou 10U 10 W 20U 50 U 050 U
Bromomethane U U U U U U 10U 10U 10 W 20 U 50 U 10U
Carbon Disulfide U U V] U V) ] 10U 10U 10 W 20U 50 U 050 U
Carbon Tetrachloride u U U U U U 10U 10U 10 W 20 U 50 U 0.50 U
Chlorobenzene U 85 30 25 29 28 36 36 24 J 23 30 J 60
Chloroethane U U u U U U 10U 10U 10 W 20 U 50 U 11
Chloroform 67 80 U U U U A[V V] 10U 10 W 20U 50 U 0.50 U
Chloromethane U U U U u U 10U oUV 10 UJ 20U 50 U 10V
cis-1,3-Dichloropropene u U U u U U 10U 10 U 10 W 20U 50 U 050 U
Dibromochloromethane U U U u U U 10U 10U 10 W 2 U 50 U 0.50 U
Ethylbezene U U U U U U 10U 0ou 10 UJ 14 50 U 0.11 J
Methylene Chloride u U U U u u 10U 10U 10 W 20 U 50 U 20U
Styrene V] U U U U U 10U 10U 10 W 20 U 50 U 0.50 U
Tetrachloroethene U U U U U U 10U ou 10 UJ 20 U 50 U 050 U
Toluene U U u V] u V] 10U 06 J 10 UJ 20U 50 U 16
trans-1,3-Dichloropropene U U u U U U 10U 10 U 10 W 20U 50 U 0.50 U
Trichloroethene U 52 8 u 29 32 8 J U 72 J 63 230 30
Vinyl Chloride U U 7 u 200 87 45 24 61 J 75 200 480
Xylene (total) ) U U U U U 10 U 10 U 10 UJ 20 U 50 U 1.1
Units: ug/L
U = non-detected
J = estimated
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TABLE1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

VOLATILE ORGANICS GROUP 4: OVERBURDEN WELLS

W ggg:;:%: f:*‘f?fg&“ﬁ S a%a \“3%3‘» “hwk\“ %@é ik \*ﬁ; 1 wmﬁss::s\sssggfﬁ i m‘?‘% e
S S TiE iR a s S R VR i 0 R
%ﬁ N i ;zifiiﬁéﬁ‘ R ‘:‘%E“\g - \m %:z :&zxwg w*g ﬁ%éjﬁr\r\,\w% §§§“ w“tm“m“ S {i §W§; : S M\ggﬁ %%?2& *Mm . .' |
1 1,1-Tnchloroethane U U U 10 U iU 10U 10U 050 U
1,1,2,2-Tetrachloroethane U U U 10U 10U 10U 10UV 0.50 U
1,1,2-Trichloroethane U U U 10U 10U 10U 10U 0.50 U
1,1-Dichloroethane U U §) 10U 10U 10U 10U 050 U
1,1-Dichloroethene U u U 10U 10U 10U 10U 0.50 U
1,2-Dichloroethane U U 920 10U 0V 10U 10UV 0.50 U
1,2-Dichioroethene (total) U 97 J u 10UV 17 72 15.22 J
1,2-Dichloropropane U u U 10U 10U 10U 10U 0.50 U
2-Butanone U U 230 J 10U 10U 10U 10U 10 U
2-Hexanone U U U 10U 00U 10U 10U 50 U
4-Methyl-2-Pentanone 380 U U 10U 10U 10U 10U 50 U
Acetone U U U 10U 10U 10U 10U 10 U
Benzene 140 120 J 75 10U 72 30 0.65
Bromodichloromethane U U U 10U 10U 10U 10U 050 U
Bromoform V] U U 10U 10U 10U 10U 050 U
Bromomethane U U u 10U 10U 10U 10U 10U
Carbon Disulfide U U U 10UV 10U i0U 10U 0.50 U
Carbon Tetrachloride U U U 10U 10U 10U 10U 050 U
Chlorobenzene 110 76 J 54 10U 47 16 1.7
Chioroethane U U U 10U i0U 10UV 10UV 10 W
Chloroform 80 U U 10U 10U 10UV 10UV 0.50 U
Chloromethane U u U i0uU 00U 10U 10U 10U
cis-1,3-Dichloropropene U U U 0V 10U i0U 10U 0.50 U
Dibromochioromethane U U U 10U 10U 10U 10U 050 VU
Ethylbezene U 51J 8 10U 10U 04 J 10U 050 U
Methylene Chloride 470 U U 10U 10U 10U 10U 20U
Styrene U U U 10U 10U 10U 10U 050 U
Tetrachlorosthene U U U 10U 10U 10U 10U 050 U
Toluene U 27 J U 10U 1J 10U 10U 0.10 J
trans-1,3-Dichloropropene u U U 10U ou 10U 10U 0.50 U
Trichloroethene U 44 J U 10U 10U 00U 5J 017 J
Vinyl Chloride U 64 J U 10UV 62 10U 11
Xylene (total) U U U 10U 1J 10U 10U 0.50 U
Units: ug/L
U = non-detected
J = estimated
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JABLE 1

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
R!I AND PDWP GROUND WATER DATA

G

: BURDE]

L

TN

1.1,1-Trichloroethane V) U U 25U 25U 50U 50U 122 U
1,1,2,2-Tetrachloroethane V) U U 25U 25U 50U 50U 50U 12 U
1,1,2-Trichloroethane U U U 25U 25U 50U 50U 50U 12 U
1,1-Dichloroethane U U U 25U 25U 50U 50UV 50U 12 U
1,1-Dichloroethene U U U 25U 25U 50U 50V 50U 12UV
1,2-Dichloroethane v U U 25U 25U 50U 50UV 50U 12V
1,2-Dichloroethene (total) 2300 1200 84 16 J 25U 50U 3J 50U 24U
1,2-Dichloropropane U U U 25U 25U 50UV 50U 50U i2 U
2-Butanone U U U 25U 25U 50UV 50U 50U 250 U
2-Hexanone U U U 25U 25U 50U 50U 50U 120 U
4-Methyl-2-Pentanone U U u 25U 25U 50U 50U 50U 120 U
Acetone U U U 25 UJ 25U 50U 50U 50 U 250 U
Benzene 120 160 87 190 160 200 230 200 670
Bromodichloromethane U U U 25U 25U 50U 50V 50U 12 U
Bromoform U U U 25U 25U 50U 50U 50U 12 U
Bromomethane U u U 25U 25U 50U 50U 50U 25 U
Carbon Disulfide V) U U 25U 25U 50U 50UV 50U 12 U
Carbon Tetrachloride U U U 25U 25U 50U 50U 50U 12 U
Chlorobenzene 140 230 340 460 390 430 410 730 42
Chloroethane U U U 25U 25U 50U 50U 50U 25 U
Chloroform U U U 25U 25U 50UV 50U 50U 122 U
Chloromethane V) U U 25U 25U 50U 50U 50U 25 UJ
cis-1,3-Dichloropropene U U V) 25U 25U 50V 50U 50U 12U
Dibromochloromethane U U V) 25U 25U 50U 50U 50U 12 U
Ethylbezene 3600 3500 3200 310 330 300 140 59 190
Methylene Chloride 81J U U 5J 25U 50U 50U 50U 50 U
Styrene ) U U 25U 25U 50U 50U 50U 122 U
Tetrachloroethene U U U 25U 25U 50U 50U 50 U 12U
Toluene 93J 42 8 25U 4] 50U 50U 50U 240
trans-1,3-Dichloropropene U U u 25U 25U 50U ° 50U 50U 12U
Trichloroethene U U u 25U 25U 50U 50U 50U 12 U
Vinyl Chloride 1800 360 190 23 J 14J 50U 50U 50U 25 U
Xylene (total) U U 32 27 25 30J 30J 23J 640
Units: ug/L

U = non-detected

J = estimated
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TABLE 2
SULLIVAN'S LEDGE SUPERFUND SITE

VOCs IN MW-

A, 13A, AND 22A

R

TCE MW-12A 0.3 . 1 U N/A
TCE MW-13A 8 6 8 5 0.17J
TCE MW-22A ] U 3 U U
1,2-DCE MW-12A 4 2 3 U N/A
1,2-DCE MW-13A 97 44 23 72 16.22
1,2-DCE MW-22A 2,300 720 14 ] 9]
Vinyl Chloride MW-12A 3 3 100 U N/A
Vinyl Chioride MW-13A 64 48 30 U 11
Vinyl Chloride MW-22A 1,800 59 87 U U
Benzene MW-12A 230 160 100 140 N/A
Benzene MW-13A 140 77 30 30 0.65
Benzene MW-22A 230 170 87 200 670
Notes:

1. MW-12A, MW-13A, MW-22A are considered representative of shallow collection trench ground water quality

2. Concentration in ug/l

3. N/A = Not Analyzed due to an obstruction within MW-12A
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ABLE 3

SULLIVAN'S LEDGE SUPERFUND SITE
YOCs IN DEEP BEDROCK RECOVERY WELLS

TCE BEI-1 92,000 42,700 8,100 N/A 7500
TCE BEI-2 190,000 92,000 20,000 3800 4200
TCE BEI-3 9,000 6,400 4,900 14000 13000
1,2-DCE BEI-1 22,000 11,900 2,600 N/A 21000
1,2-DCE BEI-2 82,000 59,700 40,000 120,000 77000 30000
1,2-DCE BEI-3 340 310 260 597 1400
Vinyl Chloride BEI-1 500 500 500 N/A 650
Vinyl Chloride BEI-2 3,400 2,700 2,000 8200 3900
Vinyl Chloride BEI-3 U V) Y 17 )
Benzene BEI-1 U U U N/A 68
Benzene BEI-2 u U U 230 U
Benzene BEI-3 U U U U U
TotaP BEI-1 114,500 55,100 11,200 47,320 N/A 29218
TotaP BEI-2 275,400 154,400 62,000 162,000 89230 38100
Total BEI-3 9,300 6,700 5,200 6,350 14614 14400
Notes:

1. Data from December 1992 Pump Test
2. Total of: TCE, 1,2-DCE; Vinyl Chioride; and Benzene
3. Concentration in ug/l

i:\boston\projects\5509005\4_n+d\gw-monit-hist.ds



Aroclor-1016

TABLE 4

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

PCBs GROUP 4: OVERBURDEN WELLS

1000 UJ

U U V) 1.0W 500U 100.0U 20U 26 U
Aroclor-1221 U ] U 20U 1000 U 2000 UJ 200.0U 20U 26 U
Aroclor-1232 U u U 1.0WJ 500 U 1000 UJ 100.0U 20U 26 U
Aroclor-1242 U U U 1.00J 500 U 1000 UWJ 100.0U 20U 22*
Aroclor-1248 U U 65.0J 1.0UJ 500 U 1000 UJ 100.0U 20UV 26 U
Aroclor-1254 150.0C U 93.0J 1.0U0J 3100J 5000 J 410 J 37 26 U
Aroclor-1260 U U U 1.0 UJ 500 U 1000 WJ 100.0U 20V 32
Units: ug/L
U= non-detected
J= estimated

*= altered 1242 pattemn

C=

i:\boston\projects\5509005\4_n+d\compare.xis



Table 4

SULLIVAN'S LEDGE SUPERFUND SITE FIRST OPERABLE UNIT
RI AND PDWP GROUND WATER DATA

(] : U
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TABLE §
SULLIVAN'S LEDGE SUPERFUND SITE
GROUNDWATER ANALYSIS (1)
TOTAL VOCs vs. SVOCs

ECJ 1 (37) 2297.60 2410
ECJ 1 (62) 72610.10 118.00
ECJ 1 (72) 145265.10 152.40
ECJ 1 (122) 71910.51 100.50
ECJ 1 (148) 36477.22 109.40
ECJ 1 (267) 160.54 5.90
ECJ 2 (47) 2533.00 3.20
ECJ 2 (82) 1942.00 4.40
ECJ2 (117) 55380.00 8.80
ECJ 2 (152) 400.40 0
ECJ 2 (187) 36058.00 2.60
ECJ 4 (62) 0.52 0
ECJ 4 (87) 0.55 0
ECJ 4 (132) 1.51 0
ECJ 4 (162) 71.15 3.50
ECJ 4 (227) 6.76 0
ECJ 4 (245) 15.23 0
GCA-1 13946.00 247.40
MW - 12 104.06 25.80
MW - 13 991.30 0
MW - 13A 28.19 0
MW - 14 639.50 76.30
MW - 15 14.48 8.80
MW - 16 7.69 0
MW - 17 28.10 15.00
MW -2 2040.00 134.60
MW - 22A 1782.00 2231.30
MW - 24 743.01 66.90
MW -4 1271.86 0
MW - 4A 1.79 0
MW -5 0 0
MW - 5A 0 0
MW -6 4837.20 5.60
MW - 6A 1835.07 4.60
MW - 8 0 0
MW - 8A 0 0
Notes:

(1) Samples collected Winter 1999/2000
(2) All results in ug/L
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1. Introduction

1.1. Purpose and objectives

1.2. Technical guidelines

Section V.C. of the Statement of Work (SOW) for the First Operable Unit
(OU-1) of the Sullivan’s Ledge Superfund Site includes requirements for
compliance monitoring for ground water. These requirements were further
delineated in the report entitled “Post-Construction Environmental
Monitoring Plan, Sullivan's Ledge Superfund Site, New Bedford,
Massachusetts,"(O’Brien & Gere, July 1997), which is included in Appendix
A. The purpose of this document is to describe the sampling and analytical
procedures to be followed to implement the ground water monitoring program
described in Section 2 of the Post-Construction Environmental Monitoring
Plan. Separate Field Sampling Plans (FSPs) will be developed for the
Groundwater Treatment Plant (GWTP) influent, effluent, and process flow,
as well as landfill gas, surface water, soil, and sediment sampling.

Site activities will be conducted in accordance with the following documents:
1) Massachusetts Department of Environmental Protection Standard
References for Monitoring Wells (1991, revised 1994) select sections in
Appendix D), referred to herein after as Standard Operating Procedures
(SOP); 2) Compendium of Superfund Field Operations Methods, OSWER
Directive 9355.0-12, USEPA/540/P-87/001; 3) Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans (USEPA, 1983 -
USEPA/QAMS 005/80); 4) Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (USEPA Pub. SW-846 Third Edition as amended
by update 1986); 5) the Field Sampling Quality Assurance Project Plan (Field
QAPP) prepared for this project (see Section 3, Field QAPP); 6) O’Brien &
Gere Engineers, Inc. Quality Assurance Manuals (QAM); and 7) USEPA

' Region I Low Stress (Low Flow) SOP (Revision No. 2, July 30, 1996;

included in Appendix C).

Final: January 5, 2000
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1.3. Project organization

I}

A comparison of the Compendium of Superfund Field Operations Methods
and the MADEP Standard Operating Procedures has been conducted. Where
guidelines or protocols are required for performing field activities differ, the
stricter guidelines between the two documents have been referenced. Any
modifications to the use of a protocol are discussed in the text of this report.

A copy of this Field Sampling and Analysis Plan, Field QAPP and Laboratory
QAPP, along with copies of the above referenced guidance documents, will be
available in the on-site field office.

Personnel responsibilities are described below:

Site manager/team sampling leader

Responsibilities include day-to-day review of field activities performed on site,
overall management and coordination of field work, supervision and
scheduling of work, and ensuring that project-specific plans and
implementation of field investigations are in compliance with appropriate
guidelines. Mr. Peter C. Savage, Jr. will serve as Site Manager and will be
responsible for the overall performance of the site investigation operations.
Mr. Richard R. Mall, Jr. will fulfill the responsibilities of Site Manager in his
absence.

Project coordinator

Mr. James M. O’Loughlin, P.E., will serve as the Project Coordinator. As
Project Coordinator, Mr. O’Loughlin will be responsible for providing the
resources necessary to perform the program, monitoring the progress of the
project to facilitate that scheduled milestones are achieved, and reviewing the
quality of the work to verify that the product meets the quality standards set
forth in this document.

Project manager

Mr. James M. O’Loughlin, P.E. will be the Project Manager. Mr. O’Loughlin
has over ten years experience. As the Project Manager, Mr. O’Loughlin will
be responsible for the overall management of the program. He will serve as

_the interface between regulatory agency personnel, the client, contractors, and

O’Brien & Gere Engineers staff. He will also be responsible for monitoring
the program’s. progress, regularly reviewing the project schedule, and
reviewing work elements prior to submittal.

O'Btien & Gere Engineers, Inc.
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1, Introduction

Project hydrogeologist

Responsibilities incliide planning and reviewing ground water measurements
and tests, ensuring that appropriate and valid results are obtained, and
assessing the ground water flow regime. Mr. Guy A. Sweason, CPG, will
serve as project hydrogeologist.

Sampling personnel

Responsibilities include proper collection, preservation, packaging,
documentation, and initial chain-of-custody of samples until released to
another party for storage or transport to the analytical laboratory.
Responsibilities also include certain on-site analyses including calibration,
quality control, recording of results, and maintenance of field equipment. The
following individuals will serve as sampling personnel:

Mr. Peter C. Savage, Jr.
Mr. Richard R. Mall, Jr.
Mr. Ryan E. Hill

Mr. Nidal H. Samara

Data validator

Ms. Melissa Listman of O’Brien & Gere Engineers, Inc. Will be the data
validator. Ms. Listman has ten years experience and has performed data
validation for several sites in EPA Region I. Ms. Listman will be responsible
for assessment of the data from the initiation of field sampling efforts through
the data validation process. Ms. Listman will be involved throughout the
program so that the data can be assessed in an ongoing manner which will
allow the timely implementation of corrective actions as required to meet data
quality objectives.

Health and safety officer (HSO)

Responsibilities include monitoring field activities so that the site work is
conducted in accordance with the project specific Health and Safety Plan
(HASP). The HSO will have authority to stop work if conditions exceed
allowable limits. Mr. Peter C. Savage, Jr. will serve as the project health and
safety officer.

Health and safety officer designee
The Project HSO may not be on site at all times. A sampling team member
will, therefore, be designated to monitor procedures and report inconsistencies

* to the HSO in his absence.

Final: January
HPROJECTS)S

K Y-

5, 2000

509005\S_RPTS\SAMP99\FSP-QAPP,WPD

,37‘:{1\;"9,,1\»". v
PR

3 O'Brien & Gere Engineers, Inc.



Field SAP and Field QAPP

1.4. Program revision, field changes, and corrective actions

The Site Manager or his designee is responsible for all site activities. In this
role, the Site Manager may, at times, be required to modify the site programs
to accommodate site specific needs. When it becomes necessary to modify a
program, the field personnel will obtain approval from the Site Manager for
the anticipated change prior to the implementation of the necessary changes.
Major changes, such as revisions to the testing procedures or deletions of
sampling points, will be communicated to EPA and MADEP by the Project
Manager, prior to taking action.

O'Brien & Gere Engineers, Inc.
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2. Field sampling and analysis plan

2.1. Overview of ground water monitoring program

Monitoring wells designated for sampling are delineated in Section 2 of the
Post-Construction Environmental Monitoring Plan, which is included as
Appendix A. A summary of the annual program is presented on Table 2.1; a
summary of the quarterly program for the first four quarters is presented on
Table 2.2; and a summary of the quarterly program for the quarters following
year one is presented on Table 2.3. Analytical methods are presented in Table
D-1 of the Laboratory QAM presented in Appendix B.

2.2. Field mobilization activities

Mobilization includes those activities required to be completed prior to
conducting sampling. The following list identifies mobilization activities:

e Order field equipment

o Order sample bottles and coolers

* Assemble field team members

 Notify pertinent state, federal, and local agencies

o Package and transport field equipment to the site

 Obtain necessary property access and clearances

* 'Install decontamination arcas and equipment storage facilities

* o Contact agencies to schedule site “kick-off”” meeting.

Final: January 5, 2000 5 OBrien & Gere Engineers, Inc.
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EPA and MADEP will be notified at least two weeks prior to the initiation of
field activities. This will provide EPA and MADEP (or their designated
contractors) time to mobilize for collection of split samples. It is assumed that
regulatory agencies or their contractors will provide their own sampling jars
and bottles for split samples.

2.3. Qualitative well integrity testing

Implementation of qualitative well-integrity testing will be the first task to be
completed after site mobilization. The well-integrity testing will occur and
will proceed from the less contaminated wells to the more highly contaminated
wells, based on current knowledge of water quality conditions at the site. The
general sequence of well sampling is shown on Tables 2-1, 2-2, and 2-3.

The steps in evaluating the condition of existing monitoring wells will be to
measure: 1) well and casing stick-up; 2) depth to water; and, 3) depth to the
bottom of the well.

Water levels will be measured using an electrical water level tape, as outlined
in SOP Section 5.1-3.3, Electrical Tapes (see Appendix D). A Solinst
Canada, Ltd. Model 90791 electrical tape with polyethylene tape and stainless
steel electrode, or a similar electrical device, will be the standard ground water
elevation monitoring instrument. This instrument is capable of providing data
accurate to 0.01 foot. One difficulty associated with electrical water level
tapes is that condensation on the sides of the riser can cause an erroncous
reading. If this occurs, the tape and probe will be removed from the well,
wiped dry, and reinserted into the well. If erroncous measurements continue
to be a problem, the ground water elevation will be measured with a tape and
plunker.

Depth sounding of the bottom of the well will be performed using a weighted
tape as described in SOP Section 5.1 Weighted Tape (plunker) see (Appendix
D). The plunker will be lowered to the bottom of the well, and the bottom of
the well will be identified when the tape goes slack. The stick-up heights and
the measured total depth of the well will be compared to as-built well records
to estimate whether or not the well casing or riser pipe has shifted or

. sedimentation has occurred. Significant amounts of accumulated sediment

(i.c., if the well screen is plugged) may be removed by purging the well. After
purging has been completed, if necessary, the well will be resounded and
readings will be recorded in the Field Log Book.

O'Briéa & Gere Engineers, Inc.
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2. Fleld sampling and analysis plan
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2.4. Health and safety

T Ground water monitoring activities will be implemented in accordance with the

: project-specific Health and Safety Plan (bound separately). As described in
. the HASP, ground water sampling activities are anticipated to be completed

5{ using Modified Level C personal protective equipment.

&

i 2.5. Ground water sampling equipment

Ground water monitoring wells to be sampled during this program include
conventional and Westbay wells. Conventional monitoring well techniques for
sampling materials and decontamination are included in this section and
further described in Appendix C. Further discussion of the Westbay sampling
is provided in Section 2.6.11 below.

2.5.1. Field instruments
The following monitoring instruments will be used during field activities:

¢ Photovac MicroTIP, Hnu PI-101, OVA or similar Photo Ionization
Detectors (PIDs)

A pH meter

A specific conductivity meter

A temperature meter

Turbidity meter

eH, D.O. meters.

) These instruments will be calibrated as described in Section 3.5., Calibration
: Procedures and Frequency of the Field QAPP, and maintained using the
procedures described in Section 3.10., Preventive Maintenance, of the Field
QAPP.

P

2.5.2. Well sampling materials
i ¥ Each conventional well will be provided with dedicated positive displacement
. low-flow bladder type sampling and purging devices as described in Appendix
C. Sampling procedures for Westbay wells are described further in Section
2.6.11.

Final; Jan S, 2000 7 OBrien & Ga'cBngmea's. Inc.
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2.5.3. Equipment calibration

Monitoring equipment will be calibrated prior to and at the end of each day’s
activities, in accordance with Section 6.2 of the SOP, included as Appendix D.
Instrument calibration data will be recorded in the field logbook for each
calibration event.

2.5.4. Equipment decontamination

Ground water sampling equipment (excluding sampling jars and dedicated
bladder pumps) will be decontaminated prior to each use according using an
initial potable water/alconox rinse (incorporating scrubbing, if necessary), a
potable water rinse, nitric acid rinse (ten percent), distilled/deionized water
rinse, methanol rinse, hexane rinse, and a final distilled/deionized water rinse.
Dedicated or disposable equipment decontamination will not be required.

2.6. Ground water sampling collection methodologies

2.6.1. Overview

Prior to obtaining a ground water sample, supporting procedures will be
performed in order to demonstrate that: 1) the ground water sample was
obtained in a manner reasonably consistent with previous site investigations;
and 2) that the resultant laboratory analysis will be based on a sample
collected according to established procedures. Therefore, the following
procedures will be followed prior to collecting a ground water sample:

o Well setup activities: Well inspection; placing poly sheeting over well area;
and OVM well head screening

e Measurement of the ground water elevation; (see Water-Level
Measurement in Conventional Wells, in Section 2.6.3).

o Purging the well of standing water; (see Purging, in Section 2.6.4).

o Collection of field measurements (pH, electrical conductivity, etc.), (sce
Purging, in Section 2.6.4).

O'Brien & Gere Engineers, Inc.
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2.6.2. Sequence of ground water sampling

Ground water sampling will proceed from the upgradieat or background wells
to the downgradient or contaminated wells to minimize the possibility of cross
contamination. The general sequence of wells to be sampled is shown in
Tables 2.1, 2.2, and 2.3.

2.6.3. Water level measurements | .

The following procedure outlines the steps required to collect the water level
data in accordance with the requirements of SOP Section 5.1, Water-Level
Measurements, see Appendix D.

Check the well number for proper identification and location.

Measure and record the height of protective casing above ground level to
the nearest 0.1 ft with standard steel tape.

After unlocking the well and removing any well caps, measure and record
the ambient and well-mouth organic vapor levels using the photo ionization
detector (PID). If the ambient air quality at breathing level is significantly
above background as defined in the Health and Safety Plan, upgrade from
Modified Level C to Full Level C protection.

Measure and record the distance between the highest point on top of the
well riser pipe and the corresponding top of the protective casing to the
nearest 0.1 ft with a standard steel tape. Notch or indelibly mark the
highest point on the well riser pipe top if none exists upon entering the
well.

Once the water level has stabilized, using the electronic water level meter,
measure and record the static water level from the top of the well casing to
the nearest 0.01 ft. If the presence of DNAPL or LNAPL historically
existed, depth sounding will be conducted using of an immiscible phase
probe capable of detecting DNAPL or LNAPL compounds; the probe will
be lowered through the water column and will sound the depth of the well
bottom and record the level of any immiscible layer detected; accuracy will
be to the nearest 0.01 ft. Upon removing the water level or immiscible

. phase probe and wire, decontaminate them according to procedures

outlined in Section 2.5.4 - Equipment Decontamination.

Final: January 5,2000
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2,6.4. Purging
After the wells have been measured and the volume of standing water has been
calculated, each conventional well will be purged using procedures specified

in Appendix C.

Westbay wells are considered to have continuous ground water flow through
the sample ports. The ground water within each port is representative of the
water in each fracture intersected by each Westbay zone. Therefore, the
Westbay wells will not be purged prior to sampling. If an individual port in
a Westbay well yields less than one liter of sample in one hour, this port will
not be sampled.

At the completion of the well purging process, in-situ parameters will be
recorded on the Ground Water Field Sample Data Record as shown on Figure
1. In addition, the method of well purging also will be described in the Field
Log Book.

2.6.5. Sample collection
Sample collection from conventional wells will be conducted in accordance

with Appendix C.

Samples will be collected in appropriate containers as listed in the Laboratory
QAPP. The approximate number of samples and QA samples to be collected
are summarized in Table 2.1, Analytical Methods (annually after year one);
Table 2.2, Analytical Methods (quarterly during year one); and Table 2.3,
Analytical Methods (quarterly after year one).

Samples will be logged with the date, sampling locations, and required
analyses and will be placed in coolers to keep the samples at an approx. temp
of 4°C for shipment to the analytical laboratory, consistent with the protocols
specified in Appendix C.

After the samples have been collected, pertinent sampling data will be
recorded in the Field Log Book as described in Section 2.6.11 and Appendix
C. Following the completion of sampling activitics, the protective well cap
and lock will be secured.

O'Brien & Gere Engineers, Inc.
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2, Field sampling and analysis.plan

2.6.6. Field QA/QC samples
The following describes how field QC samples to be collected.

o Duplicates.  Field duplicates consist of two samples collected
independently at a sampling location during a single episode of samplmg
Duplicates are analyzed to provide statistical information concerning
sampling variability. Field duplicates will be submitted to the laboratory
as blind duplicate samples. Field duplicates will be collected at a
frequency of ten percent for each matrix and analyses.

e Equipment rinsates. Equipment rinsates (sometimes referred to as
“equipment blanks” or “sampler blanks™) are the final analyte-free water
rinse sample collection equipment after decontamination in the field.
Equipment rinsates are to be collected at a rate of one per sampling event,
per sampling method used. No equipment rinsates are required for
disposable or dedicated sampling equipment.

o Trip blanks. Trip blanks are prepared prior to the sampling event
originating from the lab in the actual sample containers. Trip blanks are
kept with the investigative samples throughout the sampling event. A trip
blank consists of a sample vial filled with deionized/distilled water and
preserved like an actual sample. They are packaged for shipment with the

- other samples and sent for analysis. There should be one trip blank
included in each sample shipping container where VOCs are contained.
The trip blank should be stored at the laboratory with the samples, and
analyzed with the sample set. Trip blanks are only analyzed for VOCs
only.

o Field blanks. A field blank is a sample of either the potable or the
deionized/distilled water used in the decontamination of field equipment.
Typically, one field blank is obtained from each decontamination water
source for each sampling event.

« Matrix spike/matrix spike duplicate (MS/MSD) are laboratory duplicates
samples. Additional samples volumes will be collected to provide the
laboratory with sufficient samples to perform MS/MSD analyses as
required by CLP. MS/MSD samples will include a pair of complete sets
of samples for the same laboratory analyses as the original sample.
MS/MSD samples will be collected at a frequency of five percent, or one
for every twenty samples for each matrix and analyses.

For CLP protocol analyses, laboratory-generated QC samples are analyzed for
the inorganic and organic constituents as specified in the respective EPA CLP
Statements of Work.

Final: January 5, 2000
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2.6.7. Ground water filtration’

Ground water samples collected for dissolved metals analysis will be placed
into un-acidified plastic bottles and field filtered as soon as possible after
sample collection. Filtration will be accomplished in the field using an in-line
filtering device or vacuum filtration and 0.45 micron filters. Immediately
following filtration, dissolved metals samples will be transferred to bottles
pre-acidified with nitric acid by the laboratory. Unfiltered samples will also
be transferred to bottles pre-acidified with nitric acid by the laboratory. A
complete discussion of the filtration process is presented in Section 6.3-1 -
Standard Field Filtration Procedures of the SOP, see Appendix D.

2.6.8. Sample identification

Samples collected for laboratory analyses will be identified with a numbering
system that references the site name, media, location, depth, filtered/unfiltered
designation and quality assurance (QA) sample designation as follows:

o The site name, “Sullivan’s Ledge Site First Operable Unit” will be
designated “Sullivan’s Ledge, OU-1"

« The media to be sampled is ground water. The well type will be identified
by the following prefixes:

> BEI, OBG - Production well
» MW, GCA, ECJ - Ground Water Monitoring Well

o The location will be given a numeric designation (e.g., 1, 2, 3, etc.)

o The depth will be designated by either a letter (e.g., A, B, S, D, etc.) or an
actual depth or interval (e.g., 247 fbg)

The sample identification number will be recorded in the Field Log Book along
with the sample depth. The sample identification system will be consistent
with that used in previous investigations.

2.6.9. Sample handling, packaging, shipping and analysis
Chain-of-custody forms, custody seals, and sample labels will be completed
and samples will be handled, packaged, and shipped as described in Section
3.5 - Sample Custody of the Field QAPP.

OBrien & Gere Engmeers. Inc.
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2, Field sampling and analysis plan

2.6.10. Data recording

Field data will be recorded on the Ground Water Field Sample Data Record,
presented as Figure 1, the final readings will also be recorded in the Field Log
Book.

2.6.11. Field Log Book
Information to be recorded into the bound Field Log Book include:

Well identification

Well depth and measurement technique

Static water level depth, date, time and measurement technique

Presence and thickness of immiscible liquid (NAPL) layers and detection
method

Pumping rate, drawdown, indicator parameters values, and clock time, at
the appropriate time intervals; calculated or measured total volume pumped
Well sampling sequence and time of each sample collection

Types of sample bottles used and sample identification numbers
Preservatives used

Parameters requested for analysis

Field observations during sampling event

Name of sample collector(s)

Weather conditions

QA/QC data for field instruments

Any problems encountered should be highlighted

Description of all sampling equipment used, including trade names, model
number, diameters, material composition, etc.

2.6.12, Westbay wells

Four wells (ECJ-1, ECJ-2, ECJ-3, and ECJ-4) are currently equipped with
well-dedicated Westbay Sampling Systems. The Westbay System consists of
a multi-port system attached to a central stand-pipe. Each monitoring zone is
separated by a packer assembly that is inflated with nitrogen gas.

Procedures for measuring water levels, purging, and obtaining ground water
samples from these systems are specific and distinct from the methodologies
for conventional wells. Equipment necessary for collecting ground water
samples from the Westbay units will be obtained from Westbay. The Westbay

' ~ wells will be sampled by the sampling personnel trained by Westbay under

subcontract. Electrical or pressure transducers will be used in conjunction
with the Westbay system for the purpose of collecting water-head data.

13 O'Brien & Gere Engineers, Inc.
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Sampling of the Westbay Wells will be contingent upon results of fluid
pressure testing by Westbay conducted in the first round. Results of this
testing will be used to evaluate the conditions and usefulness of the existing
well ports in meeting future data nceds. Westbay well ports not sampled
during an event, due to malfunction of the in-ground equipment, will be
reviewed for repair prior to the subsequent round of ground water sampling.

2.6.13. Daily routine
Once the sampling team has mobilized to the site, the typical daily routine will
consist of the following activities:

Mobilize to site

Calibrate instrumentation

Proceed to sampling location

Decontaminate all downhole equipment

Well inspection; poly sheeting

Open well and perform air monitoring at well head and in ambient air

Collect water level data and calculate purge volume

Purge well of required water into temporary storage drums or a portable

polypropylene tank for transfer into the drums or treatment plant

Collect sample(s) into appropriate containers (including required QA

sampling, equipment/blanks, etc., filter samples if required)

10. Close well

11. Complete Field Log Book entry, forms, etc., proceed to next location
and repeat steps 4 to 10 until work day has been completed

12. Decontamination of equipment

13. Containerize fluids and personnel protective equipment

14. Calibrate instrumentation

15. Demobilize from the site.

PN

hed

At the end of each day, equipment forms, sampling labels and forms, chain-of-
custody records, and other documentation, will be completed and samples will
be prepared for shipment. Sample pickup will occur each evening or by other
arrangements in coordination with the laboratory.

O'Brien & Gere Engineers, Inc.
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2. Fleld sampling and analysis plan

2.7. Control and disposal of contaminated materials

2.8. Reporting

All water generated from on-site activities will be treated on-site in the
treatment plant or removed from the site by an authorized waste hauler for
disposal.

All disposable field equipment or personnel protective clothing will be placed
in DOT approved 55-gallon drums and disposed of beneath the cap or off-site
in accordance with the appropriate SARA, RCRA, and state regulations.

At the end of each sampling event, field activities and analytical results will be
compiled into a summary report.

For annual reports:

« A summary of all data in tabular format (contaminant concentrations and
water levels).

« Contour maps of contaminant concentrations (TCE, DCE, vinyl chloride,
benzene, PCBs) and ground water levels.

 Graphs of contaminant trends in key wells.

e Discussion of data in terms of plume maps, data trends, plume
containment, conclusions, and recommendations.

For quarterly reports:

» Tabulated data for the specific quarter.

o Contour maps of water levels.

 Discussion of data, conclusions, and recommendations.

When sampling becomes routine, an annual report which reports the results of

* multiple rounds may be submitted in licu of individual reports, at the

discretion of EPA.

Final: January 5, 2000
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3. Field quality assurance project plan (QAPP)

3.1. QAPP objectives

This Quality Assurance Project Plan (QAPP) presents specific quality assur-
ance/quality control (QA/QC) criteria specific to the site and has been
prepared in accordance with USEPA's Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans, QAMS-005/80, December
29, 1980.

The purpose of this QAPP is to document the objectives, policies,
organizations, functional activities, and specific QA/QC activities designed to
achieve the data quality objectives (DQOs) of the environmental monitoring
program such that the data generated will be of a known and acceptable level
of precision and accuracy. DQOs are quantitative and qualitative statements
that identify the quality of the environmental data required to support the
decision-making process. DQOs define the total uncertainty in the data that
is acceptable for each specific activity conducted during the monitoring
program. This uncertainty includes both sampling error and analytical error.
Zero uncertainty is the optimum; however, the variables associated with the
process (field and laboratory) inherently contribute to the uncertainty of the
data. The QAPP's overall objective is to keep the total uncertainty within an
acceptable range that will not hinder the intended use of the data. Therefore,
requircments are specified in this document for the following data quality
parameters: detection and reporting limits, accuracy, precision, sample
representativeness, data comparability, and data completeness and usability.

Analytical requirements equivalent to Level IV, as described in the USEPA
guidance document: Data Quality Objectives for Remedial Response
Activities (EPA 540/G-87/1003), will be achieved for laboratory analyses.
This DQO level implics the use of USEPA analytical methods, reporting and
deliverable requirements and validation of the data. Ficld analyses and
. measurements will adhere to Analytical Levels I and II. Level I implies the use
of portable instruments for field screening, while Level II implies the use
portable analytical instruments and calibration procedures for in-ficld
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3.2. Project organization

measurements. The remainder of this QAPP describes the specific approaches
that will be taken to achieve the required DQOs.

While each person involved in the environmental monitoring activities and in
the generation of data is implicitly a part of the overall project and quality
assurance program, certain individuals have specifically designated QA/QC
responsibilities. The field sampling project personnel are described in Section
1.3. The specific personnel associated with QA/QC requirements will be the
QA/QC Officer and data validator.

Ms. Melissa Listman of O'Brien & Gere Engineers, Inc. will serve as Quality
Assurance Officer (QAO) and data validator and will be responsible for
overall project quality assurance. Ms. Listman will review project plans and
revisions to the plans to maintain proper QA throughout the investigation. Ms.
Listman will also be responsible for reviewing chemical data and validating
laboratory analytical data. Ms. Listman will also be responsible for
performance and system audits, data processing activities, data processing
quality control, data quality review, corrective actions, and coordinating the
QA/QC efforts between O'Brien & Gere Engineers, Inc., and O'Brien & Gere
Laboratories, Inc.

O'Brien & Gere Laboratories, Inc. (Syracuse, New York) will provide
analytical services for the monitoring activities. O'Brien & Gere Laboratories'
Quality Assurance Manual, March 1998, is included in Appendix B.
Laboratory personnel with QA/QC responsibilities include the Laboratory
Project Supervisor, Laboratory Quality Control Officer, and Laboratory
Sample Custodian are described in the laboratory QAM.

3.3. Quality assurance parameters

This' section discusses the following five quality assurance parameters:
precision, accuracy, representativeness, comparability, and completeness
(PARCC parameters). Provided below are concise definitions of the PARCC
parameters and quantitative requirements for precision, accuracy,
completeness and sensitivity as they pertain to this project for field and
laboratory measurements. Further, this section discusses the methods used to

‘O'Brien & Gere Engineers, Inc.

18 “Final:. Jannary+5,>2000
I \PROJEC’I'S\SSO”OS\S _RPTS\SAMP99\FSP-QAPP.WPD



L P .
e T S e,
e kg AT LS
M

Lo
LR

3. Field quality assurance project plaﬂQAPP)

evaluate precision, accuracy, and completeness, as well as, the procedures used
to verify that the required representativeness and comparability goals are
achieved.

3.3.1. Definitions of PARCC parameters

Precision describes the reproducibility of results. It is defined as the
agreement between the numerical values of two or more measurements that
have been made in an identical manner. Precision can be expressed in a
varicty of manners, including the absolute methods of deviation from the mean
or median values, standard deviation and variance, or by relative methods,
such as relative deviation from the mean or median. Precision will be
evaluated through the analysis of laboratory, field, and matrix spike duplicate
samples. Field duplicate analyses measure both field and laboratory precision;
therefore, the results may contain more variability than laboratory duplicates
which measure only laboratory performance. Section 3.13 contains the
procedures and equations used to measure precision.

Accuracy is a measure of closeness of an individual measurement or an
average of a number of measurements to the true value, and is expressed in
terms of absolute or relative error. Accuracy will be evaluated through
analysis of surrogate spikes, laboratory control samples (LCSs), and matrix
spike/matrix spike duplicate (MS/MSD) samples. Surrogates are compounds
similar in nature to the target analytes which are spiked into environmental
samples, blanks, and quality control samples prior to sample preparation for
organic analyses. MS/MSDs samples consist of environmental samples in
which a predetermined concentration of a representative mix of the target
analytes are added prior to sample preparation. MS/MSD analyses and
surrogate recoveries are assessed to provide information on sample
preparation and analysis procedure with respect to specific sample matrices.
The evaluation of the results of these surrogate spikes is not necessarily
straightforward. The sample itself may produce effects due to such factors as
interferences and high concentrations of analytes. LCSs are standard solutions
that consist of known concentrations of the target analytes spiked into
laboratory distilled water or a clean sand. LCSs are prepared from reference
materials that are either purchased from an external source or prepared
independently from the calibration standards. LCS recoveries provide an
independent verification on the calibration procedure and are used to evaluate

~ method accuracy independently of sample matrix effects. Section 3.13
contains the procedures and equations used to measure accuracy.
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Representahvenas refers to the degree to which a sample taken from a site

accurately represents the matrix being sampled. Representativeness will be
maximized by the use of USEPA procedures for the collection and
preservation of samples. Ground water, surface water and sediment sample
locations were selected based upon previous data collected during the
Remedial Investigation and RD, and based on Site hydraulics. As part of
ground water sampling techniques, water quality will be monitored to verify
representativeness.

Comparability refers to the use of consistent procedures, reporting units,
standardized methods of field analysis and standardized data format with
document control and data validation. Adherence to standard procedures
maximizes the probability that data generated from different laboratories can
be validly compared to one another.

Completeness refers to the process of obtaining required data as outlined in
this QAPP. Completeness is calculated by determining the percentage of
measurements judged to be usable for qualitative and quantitative purposes.
Section 3.13 contains the procedures and equations used to measure
completeness.

Sensitivity refers to a measurable concentration of an analyte which has an
acceptable level of confidence. Sensitivity is established by laboratory method
detection limits (MDLs) and practical quantitation limits (PQLs) as presented
in the Laboratory QAM (Appendix B) and discussed in Section 3.7.

3.3.2. PARCC parameter goals

Project wide accuracy and precision will be evaluated based on individual
measurements taken during sample analysis. Results for blanks, MS/MSDs,
surrogates, and LCSs will be used to assess accuracy. Results for laboratory
and MS duplicates will be used to assess laboratory precision. Laboratory and
field blanks will not contain contaminants at concentrations greater than the
practical quantitation limit (or five times this limit for common laboratory
contaminants). Acceptance limits will be based on previously established
laboratory control limits for samples of similar matrix. . Laboratory control
limits for accuracy and precision are discussed in Sections 3.10 and 3.13 .

. Field precision will be assessed through the analysis of field duplicate

samples. Relative percent differences (RPDs) will be calculated and evaluated
for field duplicate samples collected using a criteria of less than 50% for water
samples. Project wide completeness has been established as 95%. Numerical

O'Brien & Gere Engineers, Inc.
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. ’ goals cannot be established for representativeness or comparability since these
{ are qualitative concepts. ‘In the event that accuracy and precision control limits
. are not met, the laboratory will implement corrective action procedures. The

Quality Assurance Officer and Project Coordinator will be notified when these
events occur. In some cases, corrective action procedures may involve
resampling and reanalysis.

- ey

3.4. Sampling procedures
Sampling procedures are described in Section 2.

1 A summary table of the environmental and QC samples to be collected is
: included in Tables 2.1, 2.2, and 2.3. Containers that will be used,
preservation, and holding time requirements are presented in the Laboratory
QAM (Appendix B).

3.5. Sample custody

Chain of custody procedures will be instituted and followed throughout the
project. These procedures include field custody, laboratory custody, and final
evidence file custody. This procedure creates an accurate and legally
defensible document that can be used to trace possession of a sample from its
collection through extraction and final disposal. Upon completion of analysis,
the Quality Assurance Officer or her assignee will begin assimilating the field
and laboratory data reports. In this way, the evidence file for the project will
be generated. The file will be chronologically arranged for ease of review.
When the information has been gathered, the file will be inventoried,
numbered, and stored for future reference.

1 The Chain of Custody Record (Figure 3) will be signed by the handlers of the
sample. The Quality Assurance Officer must produce documentation that

! traces the samples from the field to the laboratory and through the process of

| extraction. The National Enforcement Center of USEPA has defined custody
of evidence as follows:

in actual physical possession

in view after being in physical possession
in a locked laboratory

in a secure, restricted area.
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3.5.1. Field ¢hain of custody procedures

Formal custody procedures will begin in the field. The laboratory will provide
sample containers purchased from an USEPA certified manufacturer (I-Chem
series 200 or equivalent). The laboratory will provide chain of custody forms
(Figure 3) with shipment of sampling containers. Sample labels will be
affixed to sampling containers and will be pre-labeled by the laboratory with
the following information: project, preservation if applicable, and analyses
required. The field sampler is responsible for filling out the remaining
information with respect to sample location, date and time of collection, and
initials of sampling personnel. :

Chain of Custody Records will be completed in the field during sample
collection. In the field logbook, samplers will note meteorological data,
equipment employed for sample collection, well evacuation techniques,
calculations, and information regarding collection of QA/QC samples. The
following physical information will be recorded in the field logbook, on
sample labels, and on chain of custody records by the field sampling team:

project identification

sampling location

required analysis

date and time of sample collection
type of sample (matrix)

sampling technique

preservation used if applicable
initials of the sampler.

The field sampler signs the Chain of Custody Record when relinquishing
custody and includes the form in an air-tight plastic bag in the sample cooler
with the associated samples. Sampling containers will be packed in styrofoam
sheets, and put in plastic bags to help prevent breakage and cross-
contamination. Samples will be shipped in coolers containing ice and ice
packs to maintain the inside temperature at approximately 4°C. Sample
coolers will then be sealed with a custody seal prior to shipment. The custody
seal will be an adhesive-backed tape that easily rips if it is disturbed. The
custody seal is signed and dated by the field sampler. Samples are shipped to
the laboratory by common over-night carrier or are delivered by O'Brien &
Gere Engincers, Inc. If commercial vendors are used, they will be required to

~ document the transfer of the package within their organization.

OBrien & Gere Engineers, Inc.
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3.5.2. Laboratory control of incoming samples

The laboratory will be responsible for proper sample handling, identification,
and recording of sample custody from sample receipt to disposal. The
laboratory sample custodian is responsible for sample log-in, storage, and
laboratory chain of custody procedures. The laboratory sample custodian will
be responsible for retaining shipping documents and verifying data recorded
on the Chain of Custody Records.

Upon receipt, the sample custodians will follow the standard operating
procedure (SOP) outlined below to verify sample integrity and chain of

« The integrity of the sample cooler is checked by verifying that the custody
seal is intact.

« The internal cooler temperature is measured and recorded on the Case File
Form under subsection "Comments/Discrepancy®.

 The Chain of Custody Record is signed and dated to verify the time of
sample receipt.

« Sample containers are checked for breakage, leakage, or damage.

« Sample containers are verified against chain of custody records.

o The pH of preserved samples (except for volatile organics) is measured
and recorded in the laboratory sample log-in form to verify that
preservation was performed in accordance with EPA method requirements.

« Each sample is assigned and tagged with a unique, sequential laboratory
identification number.

o Samples are placed in a secured walk-in cooler maintained at 4°C +2°.
Refrigerator temperatures are monitored and recorded daily by sample
control personnel.

o Sample control records are initiated.

o 'Samples are logged into the Laboratory Information Management System
(LIMS) and the analyses are scheduled.

Documentation of custody seal integrity, temperature, preservation, and any
problems with sample receipt are recorded in the case file and the Quality
Assurance Officer is contacted immediately.
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The Chain of Custody Record, case file form, sample control record, and

original laboratory report form are maintained by the laboratory and copies of
these forms will be included in the laboratory report.

3.5.3. Sample tracking

Laboratory sample numbers and client ID numbers will be recorded on raw
data and preparation logs. Analysts will be responsible for recording pertinent
information regarding sample preparation and analyses in bound laboratory
notebooks and on appropriate tracking forms. It is the responsibility of the
laboratory sample custodian and quality assurance officer to verify that proper
chain of custody and sample tracking procedures have been maintained.
Copies of the following items will be stored:

» Documentation of the preparation and analysis of samples, including
copies of the analyst's notebooks.

» Bench sheets, graphs, computer printouts, chromatograms, and mass
spectra.

» Copies of QA/QC data.
« Instrument logs showing the date, time, and identity of the analyst.

« Analytical tracking forms that record the date, the time, and the identity of
the analyst for each step of the sample preparation, extraction, and
analysis.

3.5.4. Location and disposal

Samples are stored in a secured walk-in cooler. The analysts will date and sign
sample control forms when samples are removed and retumned to secured
storage. Sample extracts or digestates are stored in refrigerators in the
appropriate laboratory section. Standards are stored in separate refrigerators
in the appropriate laboratory section.

The.method of sample disposal depends on the analytical data. The results are
compared to RCRA criteria and a decision is made in connection with the

. hazardous waste officer as to the means of disposal. If the sample is classified

as hazardous, it is placed in the appropriate drum in the hazardous waste
room. Upon filling the drum, the hazardous waste officer manifests the drum,
arranges for disposal and files the disposal logs.

O'Brien & Gere Engineers, Inc.
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3.6. Calibration and frequency

3.6.1. Laboratory equipment calibration

Calibration of laboratory analytical instrumentation is essential for the
generation of reliable data which meets project data quality objectives. The
calibration procedures to be followed are specified, in detail, in the analytical
methods and laboratory SOPs. These procedures specify the type of
calibration, calibration material to be used, and frequency of calibration. The
laboratory will be responsible for the proper calibration and maintenance of
laboratory analytical equipment. Documentation of initial and continuing
calibration checks will be kept on file and be submitted as part of the
laboratory report. A detailed description of instrument calibration is presented
in the Laboratory QAM (Appendix B).

3.6.2. Field equipment calibration

Field measurements will be taken for pH, specific conductance, temperature
and turbidity on ground and surface water samples. Field equipment will be
calibrated, operated, and maintained in accordance with manufacturer's
requirements.

Field equipment calibration

Field instruments include a pH meter, thermometer, conductivity meter,
dissolved oxygen meter, and turbidity meter. Equipment to be used for the
field sampling will be examined to confirm that it is in good operating
condition. This includes checking the manufacturer’s operating manual and
the instructions for each instrument to confirm that the maintenance
requirements are being observed. Field notes from previous sampling trips
will be reviewed so that the notations on any prior equipment problems are not
overlooked, and all necessary repairs to equipment have been carried out.
Spare parts, including a spare pH meter electrode, and a second thermometer,
will be sent to the sampling locations.

In general, instruments will be calibrated daily prior to use and will be
recalibrated as required. The linearity of the instrument will be checked by
using a 2-point calibration with reference standards bracketing the expected

_ measurement. All the calibration procedures performed will be documented

in the field logbook.
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PpH meter calibration

The pH meter will be calibrated with standard buffer solutions before being
taken into the field. In the field, the meter will be calibrated daily with two
buffer solutions before use. The range of the buffer solutions will bracket the
expected pH of the samples being measured. The following calibration
procedure will be followed:

e Verify that the temperature of the sample and buffer are the same.

o Connect the pH electrode into the pH meter and turn on pH meter.

e Set temperature setting based on the temperature of the buffer; place
electrode in the first buffer solution.

o After reading has stabilized, adjust “CALIB” knob to display correct value.
« Repeat procedure for second buffer solution.

« Place pH electrode in the sample and record the pH as displayed.

« Remove pH electrode from sample and rinse off with distilled water.

« Recalibrate the pH meter every time it is tuned off and if it starts giving
erratic results.

The calibrations performed, standard used, and sample pH values are to be
recorded in the Field Log Book.

Conductivity meter calibration

The conductivity cells of the specific conductivity meter will be cleaned and
checked against known conductivity standards before being taken to the field.
In the ficld, the instrument will be checked with traceable reference standards.
The following calibration procedure will be followed:

o Place the probe in the conductivity calibration standard solution.

.o Set the temperature knob for temperature of standard solution.

 Turn to appropriate scale and set the instrument for the value of the
calibration standard.

OBrien & Gere Engineers, Ino.
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Rinse off the electrode with distilled water.

Measure the conductivity for distilled water to be used for a field blank,
making sure the temperature is set correctly for temperature of the solution
to be tested.

If the conductivity of the blank (distilled water) is high, it must be
discarded and a new blank sample obtained.

All readings and calibrations should be recorded in the Field Log Book.

Turbidity meter calibration

To obtain consistently accurate results, calibrate the device before each set of
tests in the following manner:

Tum the instrument off and check the mechanical zero setting. Adjust the
screwdriver adjustment control on the meter face if necessary to obtain a
zero-NTU reading.

Press the power switch to ON and pérform a battery check by pressing the
BATT CHECK switch and verifying that the meter indicates in the
BATTERY CHECK area. If not, charge the battery pack.

Place the focusing template into the cell holder. The focusing template will
block all light from reaching the detector and allow the instrument to be
zeroed electronically in subsequent steps.

Press the 1.0 range switch and adjust the ZERO control for a reading of
zero-NTU.

Press the 10 range switch and verify that the meter still indicates zero-
NTU. Readjust the ZERO control if necessary.

Remove the focusing template and place the 9-NTU turbidity standard into
the cell holder. Use the black dot on the standard vial to orient the vessel
in the same position each time, thereby minimizing variations due to

‘rotation.

Place the light shield over the turbidity standard and allow the meter to
stabilize.
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o Adjust the SPAN control for a reading of 9-NTU. Remove the light shield
and turbidity standard. The instrument is now ready for use.

Turbidity will be measured with a portable turbidity meter. The turbidity
meter will be calibrated daily. Tables 2-1,2-2, and 2-3 in the FSP summarizes
the field QA/QC program.

3.6.3. Standards

Standards may be generally groupéd into two classifications: primary and
secondary. Primary standards include United States Pharmacopoeia (USP)
drugs, National Institute of Science and Technology (NIST) and ASTM
materials, and certain designated EPA reference materials. Other standards
are considered secondary. Testing of primary standards is not necessary.
Primary standards will not be used if there is any physical indication of
contamination or decomposition (i.e. partially discolored, etc.) or if the
manufacturer's expiration data has passed. Secondary standards should be
examined when first received, either by comparison to an existing primary
standard or by comparing known physical properties to litcrature values. The
less stable standards will be rechecked at appropriate intervals, usually six
months to one year. Laboratory analytical methods will be calibrated with
EPA cettified standards. These standards are considered primary. Secondary
standards will be used for other QC samples.

3.6.4. Records

Documentation of standard receipt and preparation will be maintained in a
bound standards log. Standards log entries will also be stored on a database
and will include the following:

manufacturer name and lot numbers,

purity and concentration of standard solution,

initials of preparer,

method of preparation, including special storage requirements,
date received and/or prepared, and,

expiration date.

Standard solutions are validated prior to use. Validation procedures range

. from a check for chromatographic purity to verification of the concentration

of the standard using a standard prepared at a different time or obtained from
a different source. Reagents and solvents are examined for purity by
subjecting an aliquot or sub-sample to the analytical method in which it will

O'Brien & Gere Engineers, Inc.
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be used: for example, lots of methylene chloride used in organic extractions
are analyzed for undesirable contaminants prior to laboratory.

» ey

3.7. Analytical procedures

i 3.7.1. Analytical methods

Samples will be analyzed using USEPA approved methods summarized in
Tables 2.1, 2.2 and 2.3. The laboratory maintains detailed SOPs for analytical
procedures.

3.7.2. Method detection limits and practical quantitation limits
Laboratory method detection limits (MDL) and practical quantitation limits
(PQLSs) are summarized by the analytical method and matrix in the Laboratory
QAM (Appendix B) The MDL is the minimum concentration of an analyte
that can be measured and reported with 99% confidence that the analyte is
greater than zero. The MDL is an empirically derived value from replicate
analyses of clean matrix (organic-frec water or sand) spiked with known
concentrations of analytes in accordance with the procedures specified in the
analytical methods and from 40 CFR 136 Appendix B (Federal Register
10/26/84). The MDL is used to estimate the lowest concentration a method
can detect. MDLs are updated periodically. The PQL is an established value
where the precision and accuracy are assumed to be defined and it must be
greater than or equal to the empirically derived MDL. Laboratory PQLs are
verified through the analysis of calibration standards prepared at 1-5 times
PQLs. When a target analyte is detected above the MDL but below the PQL,
the laboratory will quantitate the concentration. This value will be flagged
with a "J* qualifier to indicate that the concentration is an estimate since the
precision and accuracy of the method at this level are not defined.

i When matrix interferences are noted during sample analysis, actions will be
taken by the laboratory to achieve the specified PQLs. Samples will not be
diluted to reduce matrix effects unless the analytes of concern generate
responses above the linear calibration range of the instrument. The laboratory
will re-extract, re-sonicate, and/or use any of the clean-up methods presented
in SW-846. These actions will be documented in the case narrative of the
laboratory report.
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3.8. Laboratory data reduction, review, and reporting

3.8.1. Data reduction

Data reduction consists of manual and computer data reduction procedures and
calculations. Computer data reduction procedures and calculations will be
checked manually by the laboratory to verify that identifications and
quantitations adhere to method requirements. The laboratory will be
responsible for maintaining a listing of computer-based data reduction
programs and SOPs for data reduction. Sample preparation or extraction logs
will be used to document sample preparation information (for example,
preparation weights, volumes, reageats). Instrument injection logs or bench
sheets will also be maintained for each instrument.

Qualitative identification and quantitation of organic analytes will be
performed by experienced analysts in accordance with analytical method
requirements.

3.8.2. Laboratory data review

Analytical results will be entered into the LIMS by the analyst, independently
reviewed by another analyst or supervisor experienced in the method, and
approved by the Laboratory Manager. The following requirements will be
examined as part of this review:

« Initial calibration criteria were met. Standards in the calibration curve
covered the expected concentration ranges of the samples including the
practical quantitation limit.

« Initial and continuing calibration verification checks met the acceptance
criteria defined in the method standard procedure.

« Sample results fell within the range of the standard curve.

« For GC/MS methods requiring internal standards, retention times and arca
responses were evaluated against limits established by the daily calibration.

« Method blanks were processed with each analytical batch and no detectable

levels of contamination were identified.

« MS/MSDs were performed at the required frequency and recoveries were
within acceptable control limits.

OBrien & Gere Engineers, Inc.
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¢ Duplicate analyses were performed at the required frequency and results of
MSDS or laboratory duplicates were within the control limits.

» LCS analyses were performed with each analytical batch and the results
obtained were within control limits.

* For organic compound analyses, surrogate spike recoveries was within
control limits. .

e Compounds identified by GC/MS have been manually rechecked by
comparison with the data system library for both target compounds and
tentatively identified compounds. Retention times and ratios of
fragmentation were verified.

« Calculations have been accurately performed.
 Data for the analysis provide a complete audit trail.

The analyst's supervisor will check a minimum of 10% of the data back to raw
data in the secondary review. This review is evidenced by a supervisor's
signature on the data page. A tabulation of results will be submitted to the
supervisor during the data review. When required analyses on the samples in
a project are complete, entered, and reviewed, a report will be generated. The
report will be forwarded to the assigned Laboratory Project Supervisor for
review. The Laboratory Project Supervisor's review will cover the following
points:

» QC data will be reviewed to identify whether or not internal specification
and contract requirements have been met.

* Non-conformance reports, if any, were reviewed for completion of
corrective action and impact upon results. Noncompliance and corrective
action procedures are documented as case narrative in the final report.

The report requires the signature of the Laboratory Project Supervisor and the
laboratory manager. Electronic data are copied onto computer tape,
inventoried, and stored off site in a secure facility, or within locked cabinets
onsite. This data archive system is maintained minimally for ten years.

. Following final review, two copies of the report will be shipped to O'Brien &

Gere Engineers, Inc.
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3.8.3. Laboratory reports

Laboratory reports will adhere to SW-846 requirements. The data report
forms will be securely bound and all pages will be sequentially numbered.
Reports will include the following information:

Case narrative report containing a summary of the samples collected,
problems with sample receipt, methods employed, QA/QC excursions,
corrective action procedures.

Cross referenced table of client sample identifications, laboratory sample
identifications, date of sample collection, and date of sample receipt

Case file containing documentation of cooler temperature and preservation
checks performed.

Copies of completed chain-of-custody records.
Internal laboratory chain of custody records.

Analytical results of environmental samples, field duplicates, equipment
blanks, and trip blanks with appropriate PQLs.

Surrogate recovery results.

Batch specific QA/QC results for laboratory method blanks, MS/MSDs or
MS/laboratory duplicates, and LCSs.

Summary tables of control limits used to assess surrogates, MS/MSDs,
MS/laboratory duplicates, and LCSs.

GC/MS tuning and calibration data summarized.
Internal standard summary forms.

Summary table of MDLs and PQLs.

Extraction bench sheets, digestion logs, injection logs.

Appropriate raw instrument outputs for samples, blanks, QA/QC samples,
and calibration standards.

O'Brien & Gere Engineers, Inc.
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3.9. Data validation

The analytical laboratory data generated will be validated by O'Brien & Gere
Engincers, Inc. personnel experienced with and familiar with the interpretation
of analytical data and USEPA-New England validation guidelines. Data
validation will be performed in accordance with QA/QC criteria established
in the analytical method, in this QAPP, and in USEPA's Region I EPA - New
England Data Validation Functional Guidelines For Evaluating
Environmental Analyses July 1996 revised December 1996, or in most recent
USEPA New England Region guidelines.

Data validators will be responsible for reviewing the laboratory reports with
respect to Chain of Custody Records, sample tracking records, holding times,
calibration, blank analyses, detection limits, laboratory QC analyses and
control limits, corrective actions, compound identification and quantitation,
instrument performance, and data package completeness. Data validators will
review field records with respect to completeness, sample identification,
correlation of field data, identification of anomalous field data, and accuracy
and precision of ficld measurements. Data validators will recalculate a
minimum of 10% of laboratory sample calculations using raw data when
verifying sample results. In addition, data validators will review raw data at
a frequency of ten percent to verify that compound identification was
performed correctly and that transcription errors are not present. Complete
data packages will be maintained on file and made available to USEPA upon
request.

Data quality will be evaluated using laboratory control limits. When possible,
laboratory control limits will be evaluated against control limits established in
the analytical methods. When method control limits are not available,
professional judgement will be used by the data validators to verify that
laboratory control limits will produce data of high quality. Any control limits
outside of the acceptable range specified in the method shall be identified.
Sample data will be qualified based on excursions from laboratory control
limits. Data not within control limits require corrective action by the
laboratory. Data validators will check corrective action reports and results of
reanalysis if available. Corrective actions implemented by the laboratory will
be referenced in the data validation report.

Minor deficiencies in the data generation process noted in the data validation

_ will result in approximation of sample data. Approximation of a data point

indicates uncertainty in the reported concentration of the chemical but not its
assigned identity. Major deficiencies noted in the data validation will result
in the rejection of sample results. Rejected data would be considered unusable

Final: January 5, 2000
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Field SAP and Field QAPP

for quantitative or qualitative purposes. Data qualifiers may include the
following:

U  Indicates that the compound was analyzed for, but was not detected.
The sample quantitation limit is presented and adjusted for dilution and
percent moisture. This qualifier is also used to signify that the
detection limit of an analyte was raised as a result of analytes detected
in laboratory and/or field blank samples.

J Indicates that the detected sample result should be considered
approximate. This qualifier is used when the data validation process
identifies a deficiency in the data generation process. Additionally, for
organic analyses this qualifier is used either when estimating a
concentration for tentatively identified compounds or when the mass
spectra data indicate the presence of a compound that meets
identification criteria but, the sample result is less than the compound
quantitation limit.

UJ  Indicates that the detection limit for the analyte in this sample should
be considered approximate. This qualifier is used when the data
validation process identifies a deficiency in the data generation process.

R Indicates that the previously reported detection limit or sample result
has been rejected due to a major deficiency in the data generation
procedure. The data should not be used for qualitative or quantitative

purposes.

If compounds are detected at concentrations greater than MDL, data will be
qualified based on blank action level calculated at five times (ten times for
common laboratory contaminants) the highest concentration detected in the
associated blanks. Samples collected, prepared, or analyzed in conjunction
with contaminated blanks, which contain analytes less than calculated action
levels, will be qualified as blank contaminants and flagged with the “U"
qualifier. For solid samples, the action level will be calculated taking into
account preparation weights and volumes and percent solid determinations.
Qualification of sample results will be based on date of analysis for calibration
blanks, date of sample preparation for method blanks, and date of sample
collection for trip and equipment blank samples.

" The following method specific QA/QC parameters will be evaluated during the

data validation, as appropriate to the analytical method:

OBrien & Gere Engineers, Inc.
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3. Field quality assurance project plan (DAPP)

Holding Times

GC/MS Tuning Criteria

Initial and Continuing Calibration

ICP Interference Check Sample and Serial Dilution Analyses
Blank Analysis

Surrogate Recovery

MS/MSD Analysis

Field Duplicate Analysis

LCS Analysis

Intemnal Standards Performance

Compound Identification and Quantitation (10% Frequency)
System Performance

Documentation Completeness

Overall Assessment

3.10. Internal QA/QC samples

3.10.1. Laboratory QA/QC samples

A description of laboratory QA/QC checks, frequency of analysis, control
limits, and corrective actions to be implemented if excursions are observed is
presented in the Laboratory QAM in Appendix B.

3.10.2. Control limits

Laboratory control limits are established separately for matrix type (and
concentration level for VOC analyses) for duplicate, MS, reference standard,
and surrogate analyses. Laboratory control limits can be considered action
limits. These limits are defined as +three standard deviations of the mean and
correspond to 99.7% confidence limits of a normal distribution curve. The
laboratory will establish control limits for each analyte of concern using a
minimum of twenty data points. Laboratory control limits are summarized in
the Laboratory QAM presented in Appendix B.

Laboratory control limits are subject to change since limits are continually
updated with the addition of new data points. During the validation,
laboratory control limits will be reviewed against EPA method limits, where

~ applicable, to verify that laboratory control limits used will produce data that

meets data quality objectives.
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Field SAP and Field QAPP

The laboratory control limits used to assess data for this program will be
summarized by the laboratory in the analytical report.

3.11. Performance and system audits

A performance audit is a review of the laboratory's operation to verify that the
necessary facilities, equipment, staff, and procedures are in place to generate
acceptable data. O'Brien & Gere Engineers, Inc. routinely performs
performance audits prior to initiation of work with the specified laboratory.
A performance audit of field activities will be performed by the Quality
Assurance Coordinator or designee at the beginning of the field program to
evaluate the field program with the requirements specified in this document
and the FSP. The Quality Assurance Coordinator will report to the Project
Coordinator the results of the audit.

The Quality Assurance Officer, and Data Validator, in conjunction with the
Laboratory Quality Control Officer, the analyst, the analyst's supervisor, and
the Project Manager will formulate recommendations to correct any
deficiencies in the analytical protocol or data observed during the validation
process. These corrective measures will be in accord with the laboratory's
Quality Assurance Manual and this QAPP.

A system audit verifies the ability of the laboratory to correctly identify and
quantitate compounds in blind check samples submitted by a regulatory
agency. O'Brien & Gere Laboratories, Inc. participates in the following
performance evaluation sample programs:

« USEPA semiannual drinking water performance check samples (WS
series)

« USEPA semiannual wastewater performance check samples (WP series)

In addition, the laboratory participates in the following regulatory audit
programs

« New York State Department of Health for air emissions, potable water,
wastewater, and hazardous waste.

« New York State Department of Environmental Conservation State
Superfund.

O'Brien & Gere Engineers, Inc.
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3. Field quality assurance projgct plan (DAPP)

» USEPA water pollution and water supply studies for Pennsylvania, New
Jersey, Massachusetts, Connecticut, Rhode Island, and North Carolina

e US Air Force Center for Environmental Excellence
¢ US Army Corps of Engineers

O'Brien & Gere Laboratories, Inc. is certified by the state of Massachusetts
(Figure QAPP-6) for potable and nonpotable water. The updated cextificates
will be provided to USEPA and MADEP as required. The laboratory has
successfully completed USEPA's water supply series for 1994. The laboratory
Quality Assurance Manual included as Appendix B was developed in
accordance with the requirements presented in "Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans," USEPA 1983.

3.12. Preventive maintenance

Preventive maintenance procedures will be carried out on field equipment by
O'Brien & Gere Engineers, Inc., personnel in accordance with the procedures
outlined by the manufacturer's equipment manuals. Maintenance activities
involving field equipment will be recorded in the Field Log Book.

A preventive maintenance schedule is followed per manufacturers'
requirements specified in service contracts, and a maintenance log is kept for
each instrument. Instrument downtime will be kept to a minimum by keeping
service contracts on essential instrumentation, establishing routine
maintenance procedures and schedules, and maintaining an adequate inventory
of critical spare parts and equipment. Routine maintenance is performed to
keep laboratory instruments running under optimum conditions and to reduce
instrument malfunction. Specific preventive maintenance programs outlining
required maintenance procedures and their application frequencies are
incorporated in laboratory SOPs for each methodology.

Minimally, field and laboratory instruments will undergo maintenance on an
annual basis and when calibration, blank, or QC analyses indicate that
maintenance is necessary to correct or improve system performance.
Maintenance, whether performed by laboratory personnel or by the

. manufacturer, is documented as an entry in the appropriate log. Log entries

include the reason for maintenance, maintenance performed, date, and initials
of the person in charge during maintenance.

Final: January 5, 2000
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Field SAP and Field QAPP

The operating temperatures for refrigerators, coolers, ovens, and water baths
will be monitored by the laboratory daily. The analyst will record the
following information in a bound log book: equipment ID, temperature
reading, date and time of reading, and analysts initials.

3.13. Field and laboratory procedures used to
assess data precision, accuracy, and completeness

Field and laboratory procedures used to assess data precision, accuracy, and
completeness.

3.13.1. Formulas

Accuracy - MS and reference standard analyses will be used to assess
accuracy in terms of percent recovery.

%Recovery for MS analysis will be calculated as follows:
% Recovery = (MS result - Sample Resul) x 100
Spiked Added
Recovery for reference standard analysis will be calculated as follows:
% Recovery = (Actual Result)/(True Value) x 100
Precision- Laboratory, MSD and field duplicate analyses will be used to

assess precision in terms of percent relative difference (RPD). RPD for
duplicate analyses will be calculated as follows:

RPD = abs x 100

(Origi . mplc Result + Duplicate ple Resu)

Coinplcten&ss - Data completeness will be calculated as follows for each
individual method:

%Completeness = r of Poin
Total Number of Data Points

O'Brien & Gere Engineers, Inc.
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3. Field quality assurance project plan (DAPP)

3.14. Corrective action

3.13.2. Control limits

Accuracy and precision data will be evaluated using laboratory control limits
through the analysis of MS, MSD, and/or LCSs. Laboratory established
control limits are summarized in the Laboratory QAM (Appendix B). Control
limits for field quality control sample analysis are established as less than fifty
percent for detected results greater than five times the PQL

3.13.3. Documentation

Laboratory QC data will be recorded in notebooks and printouts in the same
format used for sample data. The analyst will be responsible to verify QC
information against control limits. When an analysis of a QC sample (blank,
spike, duplicate, LCS) is not within control limits, the analyst will immediately
notify the laboratory supervisor and/or QA manager. The appropriate
corrective action will then be implemented.

3.14.1. Response

Laboratory corrective actions. Laboratory corrective action procedures will
be implemented based on unacceptable audit results or upon detection of "out
of control" QC data. Corrective action procedures are generally handled by the
analyst who routinely reviews the preparation or extraction procedure for
errors, checks the instrument calibration, and quality control analyses. If the
problem persists or if previously reported data are affected by a situation
which requires correction or in extreme cases resampling and reanalysis, or if
the corrective action impacts a project budget or schedule, the action is
referred to the Laboratory Project Supervisor. The Laboratory Project
Supervisor will immediately notify O'Brien & Gere Engineers' Quality
Assurance Officer of the discrepancies and the QA/QC corrective actions
necessary.

Samples associated with out-of-control data will be identified in the data
validation report. An assessment of the data useability will be addressed by
the laboratory and the data validator with reference to the corrective actions
taken. The laboratory will make every effort to establish when QC failure
resulted from matrix effects.
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Field corrective actions. Field corrective actions will be implemented as
required to meet the guidelines set forth in Section 2. Field equipment will be
maintained and calibrated in accordance with manufacturer's requirements. If
field equipment malfunctions, sample collection will cease until the equipment
is repaired or replaced. Laboratory pre-preserved containers are shipped to the
site and are checked prior to initiation of field activities to verify that the
correct type and number of containers are present to complete the sampling
program. In addition, extra sampling containers are ordered from the
laboratory to minimize downtime due to accidental breakage during sample
collection. Samples are shipped on ice with appropriate sample labels, chain
of custody records and custody seals within twenty-four hours of collection.
Sample shipments must arrive at the laboratory within forty-eight hours of
collection. Sample cooler temperature and sample preservation are checked
by the laboratory upon receipt. If sample shipment, preservation, cooler
temperatures, sample labels, custody seals, or chain of custody records
requirements are not met, the Project Coordinator will be notified, corrective
action will be implemented, or the affected samples will be recollected.

3.14.2. Re-establishment of control

When corrective action procedures are required, additional performance audits
are scheduled to verify the effectiveness of the corrective action. The Project
Coordinator, Laboratory Manager and/or the QA Department will continue to
monitor activities relating to laboratory corrective action procedures to verify
that the analytical system is operating "in control". Monitoring may involve
additional analyses of QC samples, analyst training or supervision, or the up-
dating of control charts.

3.14.3. Documentation

Laboratory corrective actions. Laboratory corrective action procedures are
documented. The following information will be documented:

date of implementation

cause of "out of control" event

method of correction

analyst responsible for implementation of corrective action
QC data associated with re-establishment of control

date of re-establishment of control

samples requiring reanalyses due to "out of control" event.

O'Brien & Gere Engineers, Inc.
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3. Field quality assurance project plan (DAPP)

Field corrective actions. Field corrective action procedures will be
documented in the Field Log Book and will include the following information:

date of implementation

cause of "out of control" event

method of correction

field personnel responsible for implementation of corrective action
samples requiring resampling.

Corrective action procedures, resulting from laboratory of field performance
or system audits, are summarized as part of the Laboratory Quality Control
Summary.

3.15. Quality assurance reports to management

The deliverables associated with the tasks identified will contain separate QA
sections in which data quality information collected during the task is summa-
rized. Those reports will be the responsibility of the Project Coordinator and
will include the Quality Assurance Officer's report on the accuracy, precision,
and completeness of the data and the results of the performance and system
audits, and any corrective action taken during the project.
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Table 2.1

Sullivan's Ledge Superfund Site

Analytical Methods (Annually after Year 1)
O'Brien & Gere Engineers
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Table 2.1

Sullivan's Ledge Superfund Site

Analytical Mothods (Annually after Year 1)

Annual
Sampling
Point

O'Brien & Gere Engineers

PCB (Unfiltered)

VOCs

Metals (Filtered)

Metals (Unfiltered)

SVOC

MW-13A

MW-14

MW-15

MW-16

MW-22A

>|@|m|m]|>

Subtotal

MW-04A

@ XXX X]X]|*x
O X X XXX
O] XXX XXX

o XIX|X|x]|x]|x

B XX XX K] X

MW-05A

MW-06A

MW-08A

MW-10A

O|o]|0|0|0

o | X XXX
L B B o Bad B
(3] o Pad Bl Bl Bad

o] XXX XX

o XXX x|

Subtotal

SVOC SW3520/SW8270
Total Metals* SW/3010/6010/7470
Fitter

QAa/QC 10% 5 5 5 5 5
Analytical Methods:

PCB SW3520/SW8082

voC SW5030/SW8260

Metals* SW3010/SW6010 Except Mercury

Mercury SW7470 (Cold Vapor AA)

30 day tumaround

Water Digestion
pH
Notes: * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb)

** . Wells will be sampled in order by sets (B, D, C, then A)
Data validatable report
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Table 2.2
Sullivan's Ledge Superfund Site
Analytical Mothods (Quarterly Year 1)

O'Brien & Gere Engineers
- - o
g H 5
2 2 e
€ £ =)
Quaryrtly =} e hre o
Sampling o0 3 = 8 o]
Point Set*™ e Q 2 2 %
MW-12A A X X X X X
MW-13A A X X X X X
MW-14 B X X X X X
MW-15 B X X X X X
MW-16 B X X X X X
MW-22A A X X X X X
Subtotal 6 6 6 6 6
i
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
Subtotal 5 5 5 5 5
QA/QC 10% 5 5 5 5 5
Analytical Methods:
PCB SW3520/SW8082
vOC SW5030/SW8260
Metals* SW3010/SW6010 Except Mercury
Mercury SW7470 (Cold Vapor AA)
SVoC SW3520/SW8270
Total Metals* SW/3010/6010/7470
Filter
Water Digestion
pH
Notes: * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb)
** - Wells will be sampled in order by sets (B, D, C, then A)
Data validatable report
30 day tumaround
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Sullivan's Ledge Superfund Site
Analytical Methods (Quarterly after Year 1)

Table 2.3

O'Brien & Gere Engineers

Quaryrtly
Sampling
Point

MW-02

Set **

PCB (Unfiltered)

VOCs

Metals (Filtered)

Metals (Unfiltered

SVOC

MW-12

MW-13

MwW-17

Mw-24

GCA-1

>|o|>|>]|>]|w

Subtotal

o XX X| x| x|

=0 Bad Pad Bad Bad Bad B

MWwW-05

MW-06

MW-08

MW-10

MW-10B

O]0]Oo|0]0|0

Subtotal

DIXIX]IXXX]|*

| X | XX x|

ECJ2

ECJ3

ECJ4

O|0|0|0|0|C{m|w|m|o|@[@|O|O]|O[O]O> > >|>|>»|>

Subtotal

D3| > o<| > ¢ <> < o< 3¢ | x| | ¢ | ¢ o< ¢ | < | ¢ | ¢ | ¢
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Table 2.2
Sullivan's Ledge Superfund Site
Analytical Methods (Quarterly Year 1)
O'Brien & Gere Engineers
; .
g 5
Quaryrtly =) " ‘_';; - o
Sampling @ o k- = o]
Point Set** g 9 2 2 2
MW-12A A X X X X X
MW-13A A X X X X - X
MW-14 B X X X X X
MW-15 B X X X X X
MW-16 B X X X X X
MW-22A A X X X X X
6 6 [ 6 6
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X
Subtotal 5 5 5 5 5
TS -
QA/QC 10% 5 5 5 5 5
Duplicate 10% 5 5 5 5 5
MS 5% 3 3 3 3 3
MSD 5% 3 3 3 3 3
Totals 61 61 61 61 61
Analytical Methods:
PCB SW3520/SW8082
VvVOC SWS5030/SW8260
Metals* SW3010/SW6010 Except Mercury
Mercury SW7470 (Cold Vapor AA)
SVOC SW3520/SW8270
Total Metals®* SW/3010/6010/7470
Filter
Water Digestion
pH
Notes * - RCRA Metals (As, Ba, Cd, Cu, Hg, Se, Ag, Pb)

** - Wells will be sampled in order by sets (B, D, C, then A)
Data validatable report
30 day tumaround
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Figure 1

k| O'BRIEN & GERE ENGINEERS, INC. Ground Water Field Sample Data Record
Date: Weather:
Sife Name: Well Number:
§ Site Location Project Number:
I Personnel: Evacuation Method:
| Depthofwell* ft. Water Volumie /1, for:
2| Depth to Water * ft 2" Diameter Well = 0.163 X LWG
Length of Water Column ft. 4" Diameter Well 0653 X LWC
’ Volume of Water in Well gal (s) 8" Diameter Well = 1469 X LWC
gal.(s)

. 3X Volume of Water in Well

Volume removed before sampling gal.(s)
Did well go dry? Yes No
L ) (Other, Specify)
| *Measurements taken from ["lTop of Well Casing [_"1Top of Protective Casing | ]
! Water parameters: :
til [ Temperature Reading ] [ pH Reading ] [ Conductivity Reading |
4.0 Standard
7.0 Standard 84 S Standard
! 10.0 Standard 1413 S Standard
initial initial initial
I after (gal)) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
after (gal.) after (gal.) after (gal.)
| after (gal.) after (gal.) after (gal.)
: Water Sample:
Time Collected:
) I |Physical Appearance at Start | [Physical Appearance at Sampling |
Color Color
Odor Odor
I Turbidity (> 100 NTUs) Turbidity (> 100 NTU's)
Sheen/Free Product Sheen/Free Product
I Sample Parameters: -
Container Size Container Type # Collected Filtered Preservative pH | Temp, Conductivity

{. wenon oy

Monitoring Well Integrity Checkhst:

Well identification number clearly marked?.............coovermionrieniesiinseiees st seresseses s st s msansnscnssenee No

Well covers and locks in good condition and secure?.......... ... cocoveeveeveeveereennne. No

Is the well stand pipe vertically aligned and secure?..............cccccce. cevveevvieeeennennne. No

Is the concrete pad and surface seal in good condition? No

Are soils surrounding the well pad eroded?...........ccoooevvenreeeevineeccneeeeereeennens No

"l Is the PVC well casing in good condition?... No

Is there standing water in the annular space between the well stand pipe and PVC casing?..............Yes No

Is the stand pipe vented at the base to provide drainage?...................... Yes No

Does the total depth of the well sounded correspond with original well completion depths?.................... Yes No
NOTES: Top of casing elevation:
Depth to Ground Water:
L Ground Water Elevation:

L E\boston\projects\5500005v_n_d\samp_09\gwsample.ds
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-_— - Figure 3 — Chain of Custody Record T
O'Brien & Gere Laboratories, Inc. 5000 Brittonfield Parkway Chain of Custody
East Syracuse, New York 13057
(315) 437-0200
Client: Analysis/Method
Project:
Sampled by:
Client Contact: Phone #
Sample Description
Sample Location Cotlced | otentod | neni | o nhsinecs| Comments
Relinquished by: Date: Time: Recelved by: Date: Time:
Rellnquished by: Date: Time: Received by: Date: Time:
Refinquished by: : 2 Received by Lab: Time:

Shipment Method: Airbill Number:

Turnaround Time Required: Comments:
Routine,
Rush (Specify)

Cooler Temperature:

Original-Laboratory Copy-Client

g






Qualitative Well Integrity Testing
Sullivan's Ledge Superfund Site
New Bedford, MA

N/A

NA

N/A N/A No PVC

N/A N/A No PVC

N/A N/A No PVC

N/A N/A No PVC

N/A 7.70 N/A No PVC

N/A 4.28 N/A No PVC

N/A 5.55 N/A . No PVC
MW-108 N/A 207 N/A 29.60 * No PVC. Well not sampled due to excess surface water surrounding well location.
MW-12 N/A N/A 13.88 14.17 1.80 No DTW measurement taken. Installed bladder pump prevents measurement.
MW-12A N/A N/A N/A N/A 1.90 Tubing in well could not be removed No measurements or samples taken.
MW-17 N/A N/A N/A N/A 3.50 LNAPL in well. Estimated product thickness = 1.25 .

Notes: 1. Depths to water (casing) for MW-10, and MW-10A were calculated by taking the sum of the corresponding depth to water (PVC) and the Casing/PVC difference.
2. Well stick-up measurements were taken on 2/9/99.

. * = area flooded. No measurements were possible.

et

rface w

Well no

. . t sampled due to excess su ater surrounding well location.
MW-10A 4.43 4.53 14.60 14.70 * Well not sampled due to excess surface water surrounding well location.
MW-13A 11.90 12.05 26.23 26.38 260
MW-14 16 49 16.66 26.68 26 85 4.80
MW-15 19.15 19 31 28.32 28.48 4.80
MW-16 17.65 17.73 33.70 33.78 3.00
IMW-22A 8 30 9.14 17.77 18.61 220
MW-4A 8.28 8.68 17.50 17.90 2.30
MW-5A 6.90 7.35 17.60 18 05 2.00
MW-6A 4.00 5.70 19.30 21.00 3.50
MW-8A 7.10 7.18 18.00 18.08 2.30
Notes: 1. Depth to water (casing) readings were calculated by taking the sum of the corresponding depth to water (PVC) and the Casing/PVC difference
2. Well stick-up data for MW-13A, and MW-6A collected on 10/25/99. All other well stick-up measurements were taken on 2/9/99
3. * = area flooded. No measurements were possible.
4 Well integrity data from 1999 was compared to historical well information to determine if wells have shifted or sedimentation has occurred.
A discussion of this comparison is provided in Section 2 1 of this report.

1 \boston\project\5509005\4_n+duntegnty xis
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Lo
Date \/,0,95 Personnel 514 s Weather  S©°2 s . .
[ 4 f 3 . 7 j
Site Name Sulltyens Leclag Evacuation Method lov tloo 6L 00, weis Moo (Y
Site Location ne, fkﬁg&ﬁ Vvd: Sampling Method ﬁ! PRlo» & leluter Project # Sy>» 4 0005
Well Information:
Depth of Well * ft * Measurements taken from
Depth to Water * M npd L kot Top of Well Casing
Length of Water Column ft. Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible Pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed e 3 To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity |Potential (mg/l) (NTU) Rate (ml/min).
o ML | e76| 24 | 79.4 S &Y ~ Yoo
< Yy3e | svy ] 2s 509 | &06 | 763 | 35~
10 2] 595 289 |99 Y3 7o
5 14922 | 84| 28¢ 1077 | 3.23 | 2.95
r 92) (M2 [ &m( | 2y U3b | 3.)5 | Sas | 3os-
2§ 14. 25 SOY | 256 Nz | 28% |l e. 24
~ O V.28 829 [ =28y 1232 | 223 | $.9
Y < L 4.36 §.74 | 205 244 [ v 72 Y. 22 Y50
¥ o L. vy .2 | 2¥6 26. |1.53 | ¢.38
}‘
—
IWater sample:
Timecollected {3 O Total volume of purged water removed: ) Qa_i/
'hysical appearance at start ¢ Physical appearance at sampling
l Color @5 3 ) e Color__c_Coq
Odor 5 Odor P
heen/Free Product L nAb/l Sheen/Free Product LWp)
|Samples collected:
Ieontainer Size Container Type #Collected  _ [Field Filtered Preservative Container pH
7
-
Aes: 1.4 0P~ < / 112V OV

% QOTew  wUl®  od be Jalo~ oo o ovemee & VAPL

HLL OO

PS5 tod wd 84 e Wl w7/ Quipd

% w-a/vL



|O0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

®
Date LB/ 92 Personnel Weather 49 Srernm
N = /

swheme  __ S \ecyn 5 LOAGe  evcainvercs o Howbighlee was_fem0G04 =]
| sits Location _ Azt Radtord » HA Sampling Method /m-t@aam«i’% Project#_SS 09 . 005"

Well information:
Ioepm of Well * ft. * Measurements taken from

Depth to Water * Q ’ Z ft. Top of Well Casing

Length of Water Column ft. el Top of Protective Casing

(Other, Specify)

|

Water parameters: Lower submersible pump slowly through stagnant water column

Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals

[ Depth Oxidation Dissolved
Elapsed To Reduction w Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential {mgll) (NTU) Rate (ml/min).
O A= (241 |(.o>|blo.d |- B |g.5Y¢ |de
5 .92, 12 RY |6.43 [{aRool-llo.2 [S.06 |tg72 |¢an
2 6. &5 12.62 lgoo [2033 |4y | S 1.8 [ Yo
1S (2.73 le.0f lovy 112D |29 |, 3A
20 \=. P .00 lltovo [~ug.)) 4.2 b 1.6%
| 2§ 1279 | co2 linvo =121 13367 1 Ly3J
O 12,79 C.op [lovp <=2 2 | 23.3 .26
> 5 b.¥S 12,72 § L.oollovo )220 |4Y%) (L% Lo o
I
i
|
1
|
Water sample:
Time collected i Oa - Total volume of purged water removed: > 3,_!
Physical appearance at start %@% Physical appearance at sampling
Coor__ C (oe ¢ Color
Odor rof Odor ___+wagwt
Sheen/Free Product oAl Sheen/Free Product Lo 2
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
2
Notes:
Woadber  wobbh T Sl ey ot

na bo e%&«’tgx, NQ M Vo ¢




|0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date /35 Personnel (LEM; 71> %1 Weather 4'2°/°  Suinen
Site Name SAlivesrs L.qé“___ Evacuation Method low Yoo bagley  Well#_sver~ 1 2
Isne Location ey _MT_V‘V A Sampling Method Lo Plow Bl Projectt _£-5 0T 0 od—
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * W cand = toshuh | Top of Well Casing
Length of Water Column ft Top of Protective Casing
| (Other, Specify)
Wer parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth (3 Oxidation Dissolved
l Elapsed To K 3/e~ | Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) (NTU) Rate (ml/min).
| 36— €63 )
I o < 12.33 [6.38 | 220 |-1389 | 6.8 | 25~ L&D
5 12,65 | 6.32]| 833 [-1906 | wozr | £ DO
L2 12.4) .33 823 [-lypn [N.s5¢ |49 Y00
(5 2 1272 | 633|823 |-1y2.2 |7 es |9.R ASY
20 / 12,775~ | 6-52 1¥2 | Mol 709 | S.88 DO
| 25 \ 282 63¢ [¥23 |uy3y|eces | w.o?
30 - (2.5 1636522 |-yss3z | &7 | 3.0 | 359
, / 2.3 | 6338 vy | sas | 276
I ((
I
|
)
; e
t
!
Water sample:
Time collected: A Yo Totat volume of purged water removed. Lo XY /
Physical appearance at start : Physical appearance at sampling
Color 8 Ligytly_Aoviy Color
Sheen/Free Product R Sheen/Free Product ~—
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
2
Notes:
W Rmp in Yo o et Mo\ o et bn o,

Uv~P 4@ s vt 3o wmmad e kese

)L/Iro




[o'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date U /17755 Personnel LeH, AHS Weather 1<(°F S, ..
Sito Name Sul (s Loslce EvecustionMethod [ Sl Sleotle Wol# _tmev - 22 AL
ISite " e 0G0 A Sampling Method o, 8L LD Project#_STotcos
Woll information:
loepm of Well * ft. * Measurements taken from
Depth to Water * &R f “” | Top of Well Casing
Length of Water Column ft Top of Protective Casing
| (Other, Specify)
ﬁWater parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 hters/minute
. Collect readings at every three minute intervals
I Depth Oxidation Dissolved
Elapsed To Redugction Oxygen “Furbldity Flow
Time Water Temperature pH Conductivity | Potential (mgll) " (NTU) Rate (ml/min).
O X726 (.66 |no2 |90 -7 208 | 2.3 \Jd‘o
' & 8.725~ 14¢2 |es3(927 |-zl ]| 1.2( | 3¢ £60
O 3.9% 4. 60 L.Po |95 -2042| .94 36
| LS ¥. ® [4.66 696 | |~%02.9] -7 | 3 & b so
20 2.7 [432 6128 |50 “262,6 | .07 A5 Yo
P 295 14,4 C7 |53 ~ 1554 .07 A0 v 25
) % N 1 Y44 | 6.6 | 860 |~I158) | .07 ' 6 YR
35 V424 666 | B3I “\92.5| 0¥ | b
40 (4.2 g ¢7 | 88Y MS€0 | o5 (3
y e Y20 [G.6Y | 899 ~463.3 | .04 VA
15X o) (423 L2 | vy |-1§81.2| -OF 10
o l42® (e | pno [~18S.6| .0y 3.82
) ERA (4,23 660 |57X [-153.3]| .0 27.(0
X IY.22 oo |8694 |-%9.6 | 03 .22
ne (t4.27 |66% |86 |H¥S. 5 | 03 .83
Water sample: e 3 'V/
Time collected |20 _ Total volume of purged water removed. m_
Physical appearance at start @?f P Physical appearance at sampling
Color ¢ low Color ¢~
Odor _ChAanicq d‘g,‘l,&_,d —Vslkes "j" Odor __ Se~@
Sheen/Free Product Mot Sheen/Free Product y:%
Samples collected:
Container Size Container Type # Cowll_(;cte’d Field Filtered Preservative Container pH
Notes: </ S™ | gp~ oo AL eV OVw




[0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date Lhon TG \[17/95 Personnel Qerf ni/s Westher_ Yo" S nrang
7 v L/ — 7
Site Name ’ s Evacuation Method  £dc0) Hoe bfader™ went_Mceu — 124
lsneu.oeauon M- Aedlord MA, Sampling Method (ous LfoeR b lacleyPriets S0 9.00S
Nell Information: '
|Depth of Well * ft. * Measurements taken from
Depth to Water * 1.4 ft. — Top of Well Casing
Length of Water Column ft ﬁ lﬂ Top of Protective Casing
| (Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) (NTU) Rate (ml/min).
o -9 IMAS | el 632 128% [ 148 | 2 295
5 . S 124 | 600 Y4 [-1274] . ¥ | 90 |2
16 (Lay ‘Y902 | 649 | €¥Y3 -3¢ x| -2» | §.&5 | «so
le« | 1.8y sy ({0l | Gro | b4 M2 | 23 | A7 Y60
20 (1] 2l |ets |wvor | .+ @ D2
25 L g5~ (4.08 6.2 |67 92z [ 2 2.3 | 1so
3o Y03 |62 |65 |1Y3.2 8 2.3
n
Water sample:
Time collected' 13§ Total volume of purged water removed )OO < < |
Physical appearance at start Physical appearance at sampling N
Color o A@s coor_c-Coc o
Odor o AR Odor _ & ¢ SC2 LT
Sheen/Free Product o4 Sheen/Free Product Te—R
Samples collected:
Container Size Container Type '|# Collected Field Filtered Preservative . Container pH
)
Notes:




|o'Brien & Gere Engineers, inc. Low Flow Ground Water Sampling Log
Date \(/,Z2/8% Personnel _ﬂéLI:L,_VLtﬁ_ Weather {o"C Scen
Site Name EvacuatonMethod  (osn  Eloy, blefts. Welitt e~ | ;
I Site Location Ny ﬁn.lﬁmg A Sampling Method M Project# S S™wS. o6 T
]
Well information:
Ioepth of Well * ft * Measurements taken from
Depth to Water * 12.9A ft Top of Well Casing
Length of Water Column ft v Top of Protective Casing
| (Other, Specify)
rWater parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
r Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) {NTU) Rate (ml/min).
. © 12.02 1268 w3263 |~933| s5 [L.4 coo
I & [2.02 1268 | 6331631 |yepa [l.og [ V.2 Gso
| Ko} \Z2-03 2. %6 632 | ¢3Y ~(€Y] 32 . & S®o
| 15 12.03 1290 1631 633 |-tstby}| .33 ||
20 12.03 12,23 632 | 637 [~156,2 1 .20 L2
25 12. 03 1299 6,25 | 638 |-is83g9 | -9 LA
| 30 (203 2.5 16.29 635 |61 g | -\ LR
LAY (2.03 12.9 6£.28 | 636 |~ wbao]| .\Y )
Water sample:
Time coflected A0 M _ Total volume of purged water removed: ‘7 :’ < ]
Physical appearance at start %ﬁﬁ Physical appearance at sampling
Color_ ¢ loe O Color_c AR a p
Odor paA Odor __s~o~y
Sheen/Free Product o~ Sheen/Free Product A g
Samples collected:
Container. Size Container Type # Collected Field Filtered Preservative Container pH
1
Notes:
af

e ttoey  cAro ks

M‘LQV /un&“.br



O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date RV r7’l <9 Personnel Weather 3S°F  Toimay
Site Name Lulliyen's Leot Evacuation Method lo b Welld e —fp
SteLocstion __N0wy Qo AShredy W SampingMethod Loy Plny Bleellar- Project# _ §E0T,0 (-
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * Y 2 § ft Top of Well Casing
Length of Water Column ft I/ Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0 § lters/minute
Collect readings at every three minute intervals
Depth [ Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity |Potential {mgll) (NTU) Rate (mlU/min).
2 ¥ 3) t2g | oey |33 [~1484 | 403 |12 6
§ “ 4yl W.3Y 667 138 |FIS) | 95 P & A X
10O 4 49 1,92 667 638 |-142.M | .S¥® F,2
5 Y, yy TV 6,67 636 -lt4e | .29 & Y4 \iYe]
Zo Yy 4§ ‘. Yo bt7 [b3b MRS | 17 3.0
25 9,96 145 ¢.l¥® [63L [M%2,0 |[.25 L0 —o
30 4.4 1.6Y L7 630 Mo 6 o | ¥
Water sample:
Time collected: é} I .S\ Total volume of purged water removed. 7 3 < l
Physical appearance at start Physical appearance at sampling
Color Color
Odor Odor
Sheen/Free Product Sheen/Free Product
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
& u

Notes: |.R @Qv-—\

L

wW2e\ Ovws




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date WIATAR Personnel AB 4, nads Weather HO™F c e
| ?
Site Name Sullien's lodeg EvacustionMethod Lo wy Sl L4600, Wel#_¢~so (A
Stolocaon _traw  Qafford A Sampling Method bono Plew, blalas Project? 3ot 0o 5
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * .0 L~ |Top of Well Casing
Length of Water Column ft Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0 5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mgll) (NTU) Rate (ml/min).
o 3.9 1063 | 627 .726 |N6s |223 | &S Y 60
= 3.5 6l 163 |. 783 751 V00 [ 3.5 Yyso
Ao} 3 82 H.6® |63 |.7249¢ [-81:5 |2668 | 3.yD
V& 3.82 XA ¢ 28 |-982 |-89.3 |3tss | gy | 4SO
Zeo 12-() 6.29 | 7se |-¥3$.4 [|34.1% 24P
25 H &9 L.29 | 786 [-T6.R a2l | 2.4Y
11,77 625 | 7SB [-%6.6 [3¢.0 || ¢
Water sample:
Time collected [ 706 Total volume of purged water removed.
Physical appearance at start Physical appearance at sampling
Color Color
Odor Odor
Sheen/Free Product Sheen/Free Product
Samples collected:
Container Size . Container Type # Collected Field Filtered Preservative’ Container pH

Notes:




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date l\[lp!qq Personnel &EH N Weather Y¢PR < oo,
Site Name Sul[{gents Lzalé,q Evacustion Method low P BB Welt_“cos - B SHY
|stotocston __ wvier QoS A SampingMethod  Lisa, Fless Plaklap Project# S TOT oo S
Well information:
Depth of Well * ft.q ci * Measurements taken from
Depth to Water * e St | 7op of Well Casing
\Length of Water Column ft. Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0 § liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/l) (NTU) Rate (ml/min).
o n.38 (3.81 |es | Ly2d | 46872 | Syy 116.7 26~
& 7.3 17231651193 |22 |%sy | S04 | S26>
10 7.3 3.6 | .9~ 94372 11743 |s.s5 |25 | oo
LS 1.3 1Reay |Senl 1397 1297 [ 10357 |Y(y |YO
20 7.3 IR.838 |5.811.36%9 | 1729 Y1 1n37 | R.25
25 3.8 £5 11352 | ;2.3 5.8 |R.07 | 3725
3o 7.3 Bye | 56| 1397 |ivo Y | 539 1.8
Water sample:
Timecollected: {0 O © _ Total volume of purged water removed. & as [
Physical appearance at start % Physical appearance at sampling N
Color _s Lrg vy sty Color . A8ap
Odor o g . Odor _ vl
Sheen/Free Product e AR Sheen/Free Product nof
Samples collected: i
Container Size . Container Type {# Collected Field Filtered Preservative Container pH
mS /S 0D
Notes:
OO\ e Bl Jonfilepr S ometedl eleek

et Yreugh Tuebd

) 3

o




O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date /(s TT Personnel Re#, nirfs Weather Y7°F  Souiey
Site Name SAlfves leclge Evacuation Method lov FPlw 8482, wWelt_\NSes-§
Site Location R WIHA Sampling Method Low 8% 5 Lklr Project# 3 OT. QO 5~
Well information:
Depth of Well * ft * Measurements taken from
Depth to Water * .7 ft Top of Well Casing
Length of Water Column ft l/ Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 hiters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/l) {NTU) Rate (mVmin).
o) 803 (/3 |72 |toss |82 [ 496 |67/
< 5.20 (33 |3 [1046 [ 156 394 [ny( [32s
16) “We) 13.1% 172,491 l.eMe| 29 (3295 | 5.8¥ |3 5
ls K20 3.4 {2.ar|to¥1 | 2.2 [443 |5 .3¥ |3 2
R0 2.9 1308 |Nag [ 1-0Y6 5.0 |626 6. 36 326~
@ 6 sdbl @ S /&
no Jrvoloens , o ﬂ“‘ﬁQ
25 3.2 (322 |72 [Vo47 | 9 4.93 |5 .L5 |3o0
30 9.9 3.2 [7.21 | [-0%¥5]-.9 y.oq | 76 | Seo
e 9. Y 13.00 [M.23 [1.04%0 [-.S 2.3 8 53¢ =<6~
Yo ]. 46 13.00 |22 (1032 |~ ® 2.46 436 2 5y
Water sample: 12 M
Time collected: Total volume of purged water removed-
Physical appearance at start Physical appearance at sampling
Color
Odor
Sheen/Free Product Sheen/Free Product
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
[ Do~ 2
Notes:




O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date il/tA]4s Personnel (\FH;/HJﬁ Weather_ 3 3 °[F pepile 2emay
Site Name S V\,\ Lyens Ll-d,sf Evacuation Method Low bk‘@ﬂf well# ™| Y =
Site Location Nen .  [od Soef i A Sampling Method low b Project# _5 oS o0 S
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * [ ( '9 ‘ HS ft Top of Well Casing
Length of Water Column ft Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump stowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth % Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/i) {NTU) Rate (mlmin).
o L. o | 12,80 | 6.89 | 0363 |-ts¥9 | LY | (97 | 9&
s 1o, & 1329 |6 | i03585|Ab626 | 158 | .8D
7z (6. 6€ [3.28 |59 103512 |-H0,6 | 1L bY N s €O
15 13.29 .65 (103242 |-158. | .54 .53
2.0 (6.53 (3.9 6.5 |lo331g |-l6\. | L6G q9. 1Y Y
>s '3-1] (.53 |1024ss 6D ¢ [16S |l -25 Y e
=) le . €83 12,92 182 lioi72z9 |7(s%9 1,04
S5 /6.6 | 1304 (64N |toazs| [H4D,9 2.2 3 N @)
Yo 13.319 b. 9 1102850 |-1s1.6 [2y lLos
Water sample:
Time collected: l o 3 o Total volume of purged water removed: J % 5‘/;]
Physical appearance at start Physical appearance at sampling
Color
Odor
Sheen/Free Product Sheen/Free Product
Samples collected:
Contsginer Size . Container Type # Collected Field Filtered Preservative Container pH
1 ¢ Svoe/ PCc R O~ e s S -3 - —
) C AN A= \ — Wiy
- A Penfsvoe Jog ,mde| | "7 —_—
Ho — | Vo c Vo~ 3 - \4< |
Notes: 4.9 P = NN oum
K+ co . ‘ .
coul hod CY) q\c&swl‘i ?""’?"’7\5. W Y k‘é\‘ ) :4;;/




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date 10 /99 Personnel RE I MuUS Weather_3S°/7 o coln /puetly
I/ l X ’ gy
Site Name _EM_BAJ (-Qd‘?L Evacuation Method lo bl Well# ~eo - | b ":’
Site Location oy MM mﬂ Sampling Method sz Floy bl Lhor Project# & 5" 0S.©O0 5~
Well Information:
Depth of Well * ft * Measurements taken from
Depth to Water * Nes v~ |Top of Well Casing
Length of Water Column ft Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 hiters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity |Potential _{magh) (NTU) Rate (mU/min).
o M. 7| 247 |shy g3y [ ¥3.1 | 495 | 1.2
s v2.22 134 | S66 |1s33 [ MY.2 | .0 [ Y92 |Roo
16 .03 1302 |sss [ \$3 | 1219 | lo7 2925~ 1 4hs
LS 12,713 1296 | €67 |150R | 12¢2 | .0¢ 1LOS™ | 2y~
2o 1N, 1327 |61 i)t 1286 11D 1R | 2778~
27 17.03 13.39 | sbs |isvs [128.2 |13 WA 205~
305 IR 13.34 860 |Isys~ |29, |e. 5y (5| 2P
Fone\ 131 | $£62 1600 [ \RLp [V.oY
Water sample:
Time collected Y S Total volume of purged water removed. N % o4
Physical appearance at start e Physical appearance at sampling
color_slsgatla O‘OUJA Color QLEAE
Odor  yow R . Odor ___ »ry—g
Sheen/Free Product X N g Sheen/Free Product 70 ng
Samples collected:
Container Size Container Type ‘|# Collected :* |Field Filtered Preservative Container pH
[ £ svuoc /0cR Cless % S — —
ya netde (e = \ ~— HKag 3
hor 110 M= vorirk A — Me

Notes-




O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date _lllll’/ﬁ'q Personnel g:‘;ﬂﬁy‘L Weather AL IVF %
Site Name shiliyanss 0 EvacuationMethod o~ Skddbr  waip v, 2Y
Site Location Mo, RoAferel v A Sampling Method [ - ey @M’ Project # RE
3 M S<MmS 00 S
Well information:
Depth of Well * ™\ _ ft * Measurements taken from
Depth to Water * 18,46 __|Top of Well Casing
Length of Water Column ft. V/ Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
: Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/) {NTU) Rate (ml/min).
O 1R.4 4 1085 lgsclisoe | -1320] 16Y | s60 | 275
s 2000 10,88 _1e6b | 1299 | 143 .23 39.4 Yon
/e (9. 8 Boo lo s 1279 |-t495 ] 1.8 [ 387 |3Ps
) 0. 00 {log 16-G2[\R4] |-i50 6] 1-08 [ Zo2 | Yoo
o [5,% (069 166y 11216 |=161.0 | \.26 3.4 250
2q 9.8 2 o9y 1655 | HS6 [-t4yng | VY3 35.0 280
30 IS, PO 1062 (654 11198 |-iM0g | 152 [33 > | 2ADE
34 5,2 © 1090 666 |18 |-i4n.| | l.45 39. ] Yoy
Ho [4. Do [0.52 6.5 V1?75 |-1¥53(1.88 | 52.8 |27
v (9" (093 1e.ee (1123 [-14;,~ |2.90 |ou.2 [0
| Einev\ 1S .85 29 [6.62 | 42 |-ise 2,69
Water sample:
Time collected: lO: ™D — Total volume of purged water removed: { D 3) < '
Physical appearance at start Slr ’ Physical appearance at sampling
Color huM\ /C/LOUAY Coor__c Coeg
Odor__ S0 |pa, Odor_so
Sheen/Free Product nowne Sheen/Free Product B0l
Samples collected:
Container Size . Container Type # Collected Field Filtered Preservative Container pH
L Svoe /Re B alscs 2 — —
e wedl\s Pe \ /1 yes /'~ Nnp
‘-IO ~ ] VO 'A" 3 - QC 1
Notes:




[0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date 11772/ Personnel £W, PGS L NUS Weather Syane 63°C
lsn,m ~s Evacuation Method Igu-ﬁgw RBiaopen Well# MW - (S
Site Location NgwBevsons My Sampling Method [ow-Frow Bumsen  Project# §904.005
Nell information:
Ioepm of Well * ft. N * Measurements taken from
|Depth to Water * 4. \%ﬂ. eg v~ | vop of Well Casing
Length of Water Column ft Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/1) (NTU) Rate (mUmin).
P 14.2 7 16.33 | &l |SA) |~vyo3 |13] | .66 YA
ol (6.5) |13 1S1Ss  |-30 A
Lo (9.286 16.29 @l | s43 |-352 | 1L.¥v’ | 1.6Y 61\
L 5 b (8 lGelo | (-3g | 1.9] s~
20 15.2N0 b .20 | @i So® |-3¢o | \\H9L |l.od
26 le s |eds | Sos |-2% [ 210 | .74
Yo (£ 2b 6y |Cyz | Soy | -22| |22 | .74
Water sample:
Time collected | ?) cO ] Total volume of purged water removed 5 %J
Physical appearance at start | é’f‘*% Physical appearance at sampling
Color ¢\ e Color C! Lo
Odor _ M) oA Odor __ A} ovt.
Sheen/Free Product _NowA_ Sheen/Free Product Al owe
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
L_- Svot [pcp Geess g —_— —
B, L - Netaes bt 1 — HNog
| HO m No A 3 - Hey
Notes:




[0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Dete \1)to/3% Personnel LEi PeS NS Weather so°F
Site Name Sullivens ldedgy EvacuationMethod  Ups $Mou, bloghlec Well # -
IstteLocaﬁon Nesy Reolle E& Sampling Method Loww How  bilolber Project #
Nell Information:
IDepth of Well * I, * Measurements taken from
Depth to Water * 19,00 _n Top of Well Casing
Length of Water Column ft. e Top of Protective Casing
| (Other, Specify)
'Eter parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 hters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/l) {NTU) Rate (ml/min).
- . N&/F
o L4 4Y 26 |s® 323 |i1oo | Ls| |®scle | 7L
s iLoh | s¢eg | 3l 6. s | L9 |p#s«te | 1SS
lo 19.4977 16 o2 | S | D25 59,0 | 2.96¢ [o8 scdde | s
1S YS9 | $25 | 219 l6fq | 243 [e¥sul | 200
2.0 19.97 13.85 | .74 | 312 139 2L |eHsalp | oo
25 13.5h | 73 | 207 /S 259 |03 seq lo A S
30 1S, 177 588 18692 | 336 | by 3)  |eSscil |vory oy
3¢ 15,477 b g3 SS9 | 393 [3)» | 3] [o8ual | S ;%)
]
Z 7
</ rq
S -
_— N S \ f\‘;\‘
N N \/ \_/O\ - CO\' '
al/ / AN
\'4 te
NS
& rQ\
D
—
Water sample:
Time collected: Total volume of purged water removed.
Physical appearance at start Physical appearance at sampling
Color
Odor
Sheen/Free Product Sheen/Free Product
Samples collected: P
Container Size Container Type # Collected FieldFiltered . Preservative Container pH
¥
‘\
Notes:




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date /12,93 Personnel Qe nys Weather 3 §°F S
Sita Name | l’lug_ms &Jg Evacuation Method low~Slow, b lffer Wel# M™Mo). 2
Site Location “e,. QRefland, MA Sampling Method low-Sloy, LlAlsc  Project# S SO 0O G
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * 16,95 ft Top of Well Casing
Length of Water Column ft [Vl Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To % Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity {Potential (mg/l) (NTU) Rate (mU/min).
o le. s¢ 1259 |¢29 |621Ss |-59 | 314 ]14.9 \S$ O
S (e, €O 1341 |6.25 [63249 | Q.5 92¢ 110,3R | |9
(O (6.§% V2.8 30 |62316 |29 As52 |Ro b 35
o= 724N (2,22 625 |¢)22| |33 | 256 el O |Yoo
20 6. Y5 12.4 ©3) lotlg? (0o [&34 134y 3580
26 (6. 70 1215 16.32 |eos3h | & 2.23 2 3 Y90
3O 6.7 12.2)  |¢€.33 602493 |-I1.9 2,00 [ & Yoo
[£.7 (21 Y ¢3¢ |[6%%7] |-22.4 \.99 (o4.¥ |[3%5~
Water sample:
Time collected: {2 30 Total volume of purged water removed: 7 S I
Physical appearance at start Physical appearance at sampling ~
Color
Odor
Sheen/Free Product Sheen/Free Product
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
L SVoe /ey Sless 3 — —
. e | e 2 VS s HuQa
40 oy VOC VO A = — |
Notes:

% Cond, CodR wed b2 calibmdel ?WES M\\vo%, U ot Yo shbingg




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date \1/12.449 Personnel n Weather_3)° 7 Semniy
y 7
Site Name Sul e 1 Evacuation Method lov $6. bletlhen Weilg Mo P
Site Location __ W&y &.(gm&) ~A Sampling Method low Moy bleldg Project# S 01, S0t
Well Information:
Depth of Well * ft. * Measurements taken from
Depth to Water * L s | ft Top of Well Casing
Length of Water Column ft. L~ |7op of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential {mg/l) (NTU) Rate (mi/min).
(2 YA, 2.0y 167 | 856 |-15872 | 1.46 | sl | 35O
l‘)w(\m)-\aa( Flov — | o & sh s A
3 (D&L_.CA(M
o .8 @Y |ghg | G919 |-1229 14.4s (973,58 |Yz2e
s S$4Y9 1686 696 | Slb -89, ( .82 18S5. Y4
)OO 5.6 \1L95 63 G0 |7\N2P | 06 | 48 2 4SO
e, ol 2lf m’}o%gi\
Water sample:
Time collected: Total volume of purged water removed-
Physical appearance at start - o Physical appearance at sampling
Color ¢ Conehn Color
Odor R Odor
Sheen/Free Product o Sheen/Free Product
Samples collected:
Container Size Container Type # Colletted Field Fitered Preservative Container pH

Notes:




O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date ,‘%ﬁﬁ' \L[1S95 Personnel e b, ngs Weather SY° € Sim ey
Site Name v ! Evacuation Method - Well# e ~
Site Location _ yle M&J A Sampling Method loo dlo, b ko~ Project# __ S'Cwg, 0o S
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * SSS5  n Top of Well Casing
Length of Water Column ft 1+ Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth v\S/¢ - Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity |Potential {mg/l) (NTU) Rate (mlU/min).
(0) .0 1.3 | 6.S0| 918 |-1h& )] 1.56 3 50
< <. 56 L 2] .57 ] .526 |-182$ ] =22 X 2]
L0 4.5 U7y le6fe | 508 |-112p | 27¢ a9
LS s .5 (.22 16-33] 902 |-165.6| 3.8
A0 1. &b 6978 %99 |-1sn.s5| 3.3¢ 3do
25" 1.97 | 6.28]| .500 |-15.0 | 3.2Y 0ot | =60
2 O 12.01 6,12 £16 [~-14$. 2| 3.5 A2.9Y]| 26 ¢
35 5.6 12,06 | V2| §%5 |-[y2.2 | 247 7S
Water sample:
Timecollected: _ /(~ O O Total volume of purged water removed: g ad\
7
Physical appearance at start OLOWIK Physical appearance at sampling
Color _S Color .ﬂ%_L(’G'ﬂ
Odor no : Odor __ vagy 0
Sheen/Free Product ) Sheen/Free Product R
Samples collected:
Container Size Container Type # Collected Field Filtered B Preservative Container pH
9o =1 Voo VoA 3 — M|
] ¢ Suvve/ Py < a5 “x ~ —_
A waod A R T= 2 ¥ e Naag
Notes:

B Tos & nedbcdon Rodnes o3 L U UL red el badons 69,



[0'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date _h# 174 \S”I‘K Personnel AL 1\] nyy Weather 30°F pect cloy, ‘f}
Site Name Uilfpen's L-nof;,e EvacustionMethod  [pe Flom & leffe.  Weld_*~uo- &
StoLocston _hew  Bogd@el. , % Sampling Method Wau Pla bl Project# @D S. 000 £~
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * 7. | _E # L~ |Top of Well Casing
Length of Water Column ft Top of Protective Casing
(Other, Specify)
Water parameters: tower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0 5 iters/minute
Collect readings at every three minute intervals
Depth e Oxidation Dissolved (> Y2
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/l) (NTU) Rate (mUmin).
o v 2 3] [ zoa ]l .ol [-19 | cp3 |V\9¥ | 66O
& 3. | 1255 | ol | .51g |-=2 | 47 |®47] |noeo
19 a.l LA g0l | 837 | gub | 292 |0t | soo
Q0 q-1 2IA @A | B0 33,6 | (.51 |Z-12> | &>
95 4 -2 1295 | 6.c0| 222% 261 | 120 | 5250 ¢.50
20 g.2 12951 0o | @o [83.2 | (.08] Syatl 450
3 & 1250, | oy 229 1216 .96 < 77X S0
40 (2.56 lgod | 875 (2] | 39 S ¥9F]
Water sample:
Time coflected: _| | > @) Total volume of purged water removed: ? = |\
Physical appearance at start ?';%% Physical appearance at sampling
Color slrsho’-’k\ a‘ouéq Color_ 2 Aaef
Odor ___ s~ i Odor ___ “e—-®
Sheen/Free Product R Sheen/Free Product e X
Samples collected:
Container Size  ~ Container Type # Collected ‘| Field Filtered Preservative Container pH
O m V¢ Vo A D — <
[ supe /0D S len s 3 - —
[ ~ed\ 5 P 2 193 Ay Hoa
Notes:
% Tuvb  ~eder o¥F by TN WL A gt re Wlen €% ary




|o'Brien & Gere Engineers, inc. Low Flow Ground Water Sampling Log

Date Atprr 1S \'"Il571-1 Personnel (CE nNgs Weather > (o, f

[/

Site Name S {{f Evacuation Method Yooy Flay BLLL Wel#_ .
lsnetocation ve.. Qo feck A Sampling Method w Project# £3®¢. o>

Well information: i
|Depth of Well * ft * Measurements taken from

Depth to Water * . 5™ ft. Top of Well Casing

Length of Water Column ft. (4 Top of Protective Casing

(Other, Specify)

l
=

Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential (mg/l) (NTU) Rate (ml/min).
&) § &6~ L] [beY]. .35 | =850 | &7 | UE|E[]| 2op
- % B 1222 | 685 | do6 [~1226 | 2® |RL|2) | |¢o
L2 1238 6,56 | . M4 [-143.9 ) (Alz]
/o .67 %36 |6.89 | 446 |~t8v6 | - Lb 1252 |
20 7. 67 \2,38 | &5% | 419 |-1482 | .10 62T | =2ed
25 1224 |6sp| Y6 |~vee | .\ 6337
3o 2.6 8 1232 6.5 | oy [ Y6 | 177

Water sample:

Timecollected: |\ & 3 & Total volume of purged water removed: S oe A

Physical appearance at start Physical appearance at sampling

i
Color 5 ¢4 ‘Vki'\, d""@o} Color _c A2ay-
QOdor e : Odor e |
Sheen/Free Product M Q Sheen/Free Product [
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
L = VKA Y ~ MNe (
A sxppefPc O g &3s 3 cre— —
[ n~ed\s pP= 2 — g Huo o
Notes:

¥ Tueb  wdey  cond abbede 9"‘*‘»\’3~ ﬂ"‘ﬂ%_s' \"‘4'3 T Lwry, il & pecel

he ls oo $.7 rvve



[O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date — blibdeier 11118758 Personnel R n s Weather 3°F _clo
Ismm Sul\lvents le % Q Evacuation Method lowd \l:lon.: L% Well# IO~ Y
Site Location _Ma__ae__g&,ﬁx]_w&g_ Sampling Method Loz, oz bl Project# _EIV S . o006~
Well information:
|Depth of Well * ft * Measurements taken from
Depth to Water * 828 ft v~ |Top of Well Casing
Length of Water Column ft Top of Protective Casing
| (Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0 5 hters/minute
" Collect readings at every three minute intervals
Depth Oxidation Dissolved The
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) (NTU) Rate (ml/min).
2®) 7.3 1375 | 606 | 79 |-896 | 2.3y | 8132 | Yoo
Y £ 3 (323 | 583,72 |-lon 3] 23 | 6322 | von
(¥2) Lo.fb 13 29 g2 | msa | _/pse Y (6. 00t L3
(& 53 13 (72 69 | 7298 | ibs| .o Cos?) | 3>~
20 B39y 1874 | A, [-iZ2\s]| .18 8772
a g (359 | 72| 777 |—123p | .31 | 5838 | 35+
3o g3 3 LY | Sgo |l N |26 p| 4] |S€57]
3 13.27 £79 e | -12%3 | .26 [ by
o) e 3 |1mMA | 5929 | 775 |~1do | OC
Yy 232 [ 874 | 772 |3 £ | oS5~ | €722 2]
) g3 Bue | $23]1.9%3 [-1315 | 69 55&
S
\
\\
Water sample: 1
Time collected. __} f [o X e Total volume of purged water removed: & S < {
o ey . ~J
Physical appearance at start oot e Physical appearance at sampling
Color Siysuth, Aovedy Color ¢
Odor _ ot maxiec, —~ Odor __ <« <o,
Sheen/Free Product gﬂ i Sheen/Free Product )
Samples collected: \
Container Size . Container Type # Collected Field Filteyed Preservative Container pH
do ol Lo L vo A ) —1’—-— He ( —
P svee./ P\ a gy ™ — p—
| & —ai\g e = A Hag
i
Notes' '

F ~ Vet XBH 1
Tod  wmbef cilibnde  (ropi ¢ Paetne RS N oL Rl stk agd B

Le leg

7 vy
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Page4of_/

Piezometric Pressures/Levels

Field Data and Calculation Sheet

-----

o
Datum I Pressure Probe Type:_ . Glient: . SULLIVANS Lfdge Date: /LQZ'[Z['ZZ
Elev. Ground Sfe: Serial No.: — Job No.: . 5S505.005 Drillhole No.:__
:ti?/gteh:l:ug: 2?3 — Range: 0 to — psia kg/cm? mH,0  Location: E_C:\——' L
agvc'):)s‘fi)ncg: 325—& Weather: (old = Clea€ Casing Size/Type: 4 ! i/ 4 fﬂ/
ggzlr%n:jnil:e o Barometric Pressure:_M Operator: ZZM
Ambient Reading (Pressure/Temperature/Time): Start / 3 06 Finish
i Watee Level (pue)
roblelin_| S |l g v | e | S | G o
Log Cable Op ) 2 ) w
27|20 9] — 1263|1313 /21.63] 1285| — | 4.0/ ¢
148 |49 0] — | 69.28| 7498 | [4.87)12.35| — | 94.5
22 [124']] — | s548| 0 |53.49)12.02] — | 2447
AN | — |3.6b|4p35|30.08]1204] — | 24.90
L2 163" 111 — |32.3237.74|32.32| /77| — | 54.93
37 1368 — |a38|247\91.R12.0] — | 95,03
T~
09/11/90 - MR

* see Operations Manual for explanation of calculation method



Page_/ ot &

S Groundwater Sampling
Field Data Sheet
Project Suivons (edes Location_ New Betfoen, MA Date_ /2/17/5%
Monitoring Well No. ECT—1 _ Sampling Zone No. 267 Start Time End Time =
Water Level In MP Casing: (start) (end) Technicians_ Zrm
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
RN G [ vam | Vacuar| Vave Gontainer| Vave, | eisase || 1=—2ure|Actate Prssurs | Open [Fial Zone] Glose [ Retrac o Reraved|  Comments
No. ave land probe | ) « ) « ) (" y1 €
| vV S| s v/ 1334/ el ]izoi] V|~ i3 o
Al v vl sl v | S Dz v 1]/ 13st v Ty ezl o
3l 2l |/ k3l Y 3072 /izpo7] 7 |V Jjaad IL
Al vl v | A v V] v lasal Visedl V]1%.30 v 1V |p3ad IC
S|V v SIS s v im0l Vo1l V|V, g e
o | A A VIV v 3] V3068 V 13000 | V|V s ] 10
Total
Volume
Field Determinations (Appearance, pH,S.C. etc.)
MXSAMPLE2.sam

Oct. 97



=-_" “-E IVIfr/u QS'l;tl)C]}/ Page_&of _L
S iNC. ]
N Ifumentsin Groundwater Sampling
Field Data Sheet
Project SuLuvams Ledad Location New Bedfoed ~MA Date IZ!I‘;I‘?‘?
Monitoring Well No. T~ _ Sampling Zone No. 48" __ Start Time End Time
Water Level In MP Casing: (start) (end) Technicians_ PpwW
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
U *Shee (v |Veoon| Ve (Comainr| Ve | s | oo | S| 5o | o | Bore Gl ot Prssia] Veums | Gomments
No. alve land probe | y ( ) ) (" y [ O
L IV VIV v V] Y el v/ 16eS| 7 | Hss| V] 7 ws] o
2| NV N/ VIV Tl YHG M8 A Fesol i
IV S TV e 74 S S OR| (L
41 v/l s v S/ ] 716l /[ ae] VTS To77] i
S|V A v IV v el Z e a7 17 o7l i
Total
Volume
Field 'Determinations (Appearance, pH,S.C.,etc.)
MXSAMPLE2.sam

Oct. 87



"

f" % VVQ STbG)/ Page_ 2 of &
W & Instn ts Inc. n
N IMeTumenisine Groundwater Sampling
Field Data Sheet
/
Project_ Su Llivans LEdge Location New BedPaRd. Date_I3] 19144
Monitoring Well No._&CI-\ _ Sampling Zone No. 193\ Start Time End Time
Water Level In MP Casing: (start) (end) Technicians_ ®2 W /N U<
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
Sampler
R (519" Van | Vacium| Vive o vave | iate o | o | Shee”| s | v | | Gl [Fent [P Vet | Comments
No. alve land probe | ) ( ) () (" | O
1 VIV Ve (e v lsagd e 6388 6390 | |5 I
2| vl L L) e v HR] B3R e eage] o | g ad 10
S|l vl v || o« laga] o sl —leaed e [ Beall o
|l viv|ivi iv])ie |« “ 998 163 Q0| — 636l ¢ | e~ 1569 1L
S| v | v |V e || o s o 6385 —le39a| |« 159.%] 1
Total
Volume
Field beterminations (Appearance, pH,S.C.,etc.)
MXSAMPLE2.sam

Oct. 97



s: :E Wes’rba)/ Page_ 4 ot & _

Instr tsinc. n
N IMeiTumentsine Groundwater Sampling
Field Data Sheet
. / .
Project_ Su\livan's Ledye Location New Redford Date_ 1212149
Monitoring Well No._£C T { Sampling Zone No. 2 StartTime_ ____ End Time -
Water Level In MP Casing: (start) (end) Technicians__ RR M / MNHS
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
RN e Vet | Vacudr| Ve |Gonainer| Vate | s oo | 2o Acivete] Pessure [ Open [Final Zono] Close [Retract P |Reviovea|  Comments
No. alve land probe | "y « ) « ) (n y[ €
| [T Tl e || & 123984« [H2i0]| «|F2.] ] e (2049 1L
2 |~ ler| e e~ — 13 - [Ug.12] 42.0l | —127.99 IL
e o || e e — 17282« 4.l « 147201 —iZ2a3] 1L
el e | o 2280 —|4o.lo] o ld2.03] “pla L
S|l || eler| o BN e |42.60 e |420 | [« 7e] (L
Total
Volume

Field Determinations (Appearance, pH,S.C.etc.)

MXSAMPLE2,sam
Oct. 97



5

g 3 Westbay Page B oto
Ng”  nefrumentsine. Groundwater Sampling
Field Data Sheet
. /
Project_ D U\llivans Leclge Location_ Neu] Red Cord Date_ |Q)] |%,th
Monitoring Well No._&£CT-1 _ Sampling Zone No. 2N  Start Time EndTime__
Water Level In MP Casing: (start) (end) Technicians_ RRHM [ NHS
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
[Run [Ace Vave | Vacuum| Ve Gontaner| Ve | eqse o || 22241 Acthate| Prossrs [ Open [Finl zone] Gose  Ratract e |Rettoveq|  Comments
No. ave land probe | « ) ) ¢ ¢
| |emler|emjeo | & le| — 333 e B2 53] & [3145| & | = 2277 1L
Lijcmlemlem |em]| e || e 12297 e 2764] e 7yd| = | = lzzn| IC
Slolele ] e || e B e[ Tsy] —|z7.490] = = 2354 1L
el || e || e— 239 e [37.53] — [27.40] & — 23.22] v
S |emjem|ém |em] e |e] & 331 e~ 37253 — [27.43][ | &« |32 20 IL
b |—|rem || e || e 2343 ¢ [37.5Y4 — 374991« |« 123.1¢] IL
1| lemjem jeml e |7)] e 2R e .53 e |37 — | & 2219 | L
Bleje|e el Jo] o lZa 35— [37.R[ | —l2ml 1L
Qlelele |l le] o B30 [37.4] | & PRod IL
7 Total
O| e—| | e e—-| & | e—~| - ?)’SQ — 375-4 - ?744 c—| &~ 3304 - Vglsme
Field Determinations (Appearance, pH,S.C..etc.) DuP #\ Collected HERES
MXSAMPLE2. sam

Oct. 97
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§ F Wesibay rroe L C
\_ S 4
.

Instruments Inc. n
nsfruments inc Groundwater Sampling
Field Data Sheet
/7
Project__SULL \Wans Ledae Location_New BedQocd Date_\2]\x4/9q
Monitoring Well No. _&cJ.\  Sampling Zone No. 21> Start Time_____ EndTime
Water Level In MP Casing: (start) (end) Technicians_ M / NU S
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
Sampler
RUN s [ Vaouur| Vi | Gepeuate| Close | Locate port | hos” | inzone | Ve |t Zane | Glose | Retract e | Retievea]  COMmMents
No land probe ( ) ( ) ( ) ( y| ¢ )
| |emjemlem e ] e |22 e Re] —|26.65] ] « [ g[ie
Z |- |er| = x| e— |e=| e— [7213] 2678| “ 12678 |« |« 2206 1L
3 le-jer|e— || e— | = 1221 «— heag| «— |géFA| — | — [22-15] (L
Yl emle|e— || e 2263 «— e | P73 || 22111 1L
S|ler || e~ || e |- c— |22.06] < 17¢.. 2677~ | o) L
b |erlem|e o] | e 12263 < 20| 7076 | & [990d |L
T | jem| = || e— | | = (2200 e—[2¢79] ¢ |203] e | & 22.8)] L
8:,?&-7?&c,-Zz.Cﬂf-—Z(oﬂFSUZL-_]éC/C/ZZ.d) \L
Al ||l —le| — | —Pp|e|zeasle < ge \L
Total
0] ¢ || e | er| & “— |219]| < |2678| ¢~ |2€74| | |A1.92| |L Vglume
Field beterminations (Appearance, pH,S.C.,etc.)
MS ond MSd  Collec+ed Here
MXSAMPLE2.sam

Oct. 87
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Page \03 MLG

Instruments Inc. .
Ngs”  Ineumenisine Groundwater Sampling
Field Data Sheet
/
Project_ Sullivans Le,lﬁe Location__New Red (ol Date |&l|ﬂ]°ﬁ
Monitoring Well No. &£CT- | ~ Sampling Zone No. 27 __ Start Time End Time
Water Level In MP Casing: (start) (end) Technicians_ ERM /NH<
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
. Sampler
R G roe” |vae. | Vacsur| Ve | Gontaner| Vet | sase o [7reseurelAcivte Prasous  Open [Final Zon [ Close [Fetac o |Remevea|  Comments
No. alve land probe | y « ) « ) Y R
Wl lemjem] e |eo] = || — [216d & [T —lZen| & 2191 | 1L
12 Jer lem e lem|em || e lgugg] e [2eT6] e|oegg] e | &= 21557 L
5| |em| em | e— || e~ || e-[2t6 12675 | — URR] L
Wl Je|em e | e || e— 30l |61 <26 7 . e 2132 IL
Total
Volume
Field beterminations (Appearance, pH,S.C. etc.)
MXSAMPLE2.sam

Oct. 97



Page_ ! of / /

& = Wesqu)/ Piezometric Pressures/Levels
‘L & Field Data and Calculation Sheet
Datum: Pressure Probe Type: __— Client: S-l/u—('va//kfr (»Ec(g’, Date: 12/20 ?9
Elev.GroundSfe:__ SerialNo.:__ Job No.: __.5505.005~ Drilthole No.:

Height MP Casing ———

al‘.?(l)?le GroundSfc:____ __ Range: 0 to - psia kg/cm? mH,0  Location: e_CT - a-

Elev. top of
M;vc:s‘i)nc;: 07 : oL/ 'Ft Weather: lﬂk]l —CltAt Casing Size/Type: 17/ N /(4 /&/

gte(::{cg\:;nil:e " N Barometric Pressure: / L/gtl Operator: KZM
Ambient Reading (Pressure/Temperature/Time): Start /500 Finish___—_
- | Witzie bl /PVC)
Porvalve(tom Elev. Meas. H::: " kgt R?g‘ o |tans. | ime, e port Outeide Por,
—— = €. m ggg% 2‘;‘;?; g;i:; T;ir'néc> H:M:S PSR sz: op1 Comments
Log Cable Op (1) P(o) P(i) —w—
(7 |1§1° L) — |8587| 75579858 Jldf| — |17.83 ¢
152 s 1l — |71\ 8175]73.00)1.60] — | 17.97
(7 [ ue" | — 157.2064.43|515[|)l| — | /1847
g2 |80 8"| — |42.53/49.5|42.55|).58 | — | /§.R7
47 56" | — 127.33| .10 | 2730189 — | /8 39
/
091190 - MR

* see Operations Manual for explanation of calculation method
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5

——

{ Wesleoy S
\ W 4 S ents inc. ]
N Ieium Groundwater Sampling
Field Data Sheet
. /

Project___SUL\L\NANS Ledge Location_ Neu) Berl ford Date(13la4 - ta faofqa )

Monitoring Well No._&£CT-2__ Sampling Zone No. [&7\ Start Time End Time

Water Level In MP Casing: (start) (end) Technicians_ RPt / N Hs

Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan

Surface Function Checks Position Sample Collection Checks
. Sampler

RUN G0 s | Vacuum| Ve |Gencuste | Glose | Locete port T Shoo | n Zone | e | et Zoma | Close | Retrac M |Retroved|  Comments
NO. land probe ( ) ( ) ( ) ( ) ( )

| |erlemle|e|er (| e |815) 959 |ad 35| & | 757 1L Slow

2 | lFlerler] o || e TIH - |G593) o [94-06 e | e [B74d (L Slow

S |er|erler|er| e— || e Bl e~ [Adet] c|qd.o) [ c— 8741 IL Slow/

A |emjemlerler| e | e e B13] 44y claas)| ] — &135] 1L Slow
Sl le o e e o] e 862 el [d3.sde o [Bez) 1L [Ty e —

Total
Volume
Field beterminations (Appearance, pH,S.C.,etc.)
MXSAMPLE2.sam

Oct. 97



g

§ E Westbay Pee2 of RS
_A¥ InstrumentsInc. n
g™ fumentsine Groundwater Sampling

Field Data Sheet
. / . C‘

Project__Su\\\yan's \edge Location __New Red) loc Date lalaoqu

Monitoring Well No._ECT-2  Sampling Zone No. 152N Start Time End Time
Water Level In MP Casing: (start) (end) Technicians RRM | NHS

Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan

Surface Function Checks Position Sample Collection Checks
Sampler

U "Shcevae | Vaoum) Vs |Comair| vave | omsa s | o | S| o | v | ez [ G [Pt Press] Veime | Comments
No. ave land probe | 7 « ) « ¢ O

V| Tlelem | emler]| e I BH e [l [Bo2] = — gy 1 Stow Feiling
Cl|Tlem|em || e || e [133]] e 1B0T6] — |76.93] | — 73.%% % z
Sl erler e | || o= 1733)| e B3| |40 = | — [732)] 1L | /my Zim
l e |em e |e—| = e | e 17335 |80.6] 7516 | — 7320 1L 5@47//%?

Total
Volume

Field beterminations (Appearance, pH,S.C. etc.)

: MXSAMPLE2.8am
Oct. 97



- !
-Project S LLAvaNs Location

~
-

Page_&of_i

Groundwater Sampling
Field Data Sheet

Naw Ew(grci Date //Sr/_@a

Monitoring Well No. E¢3—- 2 Sampling Zone No. /17’ _ Start Time 0830 End Time

Water Level In MP Casing: (start)

(end)

Technicians  g/em INHS

Sampler Rrobe Preparation - See Sampling Plan

Collection Bottle Preparation - Sed Sampling Plan

Surface Function Checks SPositi?n Sample Collection Checks
) ampler

Nor | 57 Ve | Ve Vi (G Vve | it | Sro] o o] sz G [Pz Pl ¥ | Gomments

No. land probe | ) « ) ( ) ¢ 0

LA A Vvl v | v v 15505] 7 |6350]7 | 395 V| < |8¥56] |L | Soum us'F

LI/ viv] | V] S lsds| S1ed 08 (6397 v | Jsew] L

3|V VTV o vV s Sy A3 o 7 Jepay| (L ]
Total
Volume

Field betenninations (Appearance, pH,S.C..etc.)

MXSAMPLE2.sam

Oct. 97
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§ »
f \-'i' W QSTbC])/ Pageiof _S
W & Instr tsInc. =
N efrumentsine Groundwater Sampling
Field Data Sheet
. /
-Project Suu.n/w\;; (zdee  Location Nm SGA'QQZ& Date /IS Ioa
Monitoring Well No._ £¢I~ 2 Sampling Zone No. 82~ Start Time /000 End Time '
Water Level In MP Casing: (start) (end) Technicians
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
R e Ivate | Vocuum| Vit | Gonaner| Vi | ey s ressur Acivate] Pressur T Qpen [Finl Zons| Close [ st e |Retioved|  Comments
No. land probe ( ) ( ) ( ) ( ) ( )
\ v V] Av| VIV / 8357 s8] 7|ues| v | 7 3489] 1L | Clendy 4" F
VIV AV | SV 38 S ygsal ST | S v IY349] 1L e

SN AN ST VB8] g0 S sy | 7 s 34z] L )

Total
Volume

Field beterminations (Appearance, pH,S.C.,etc.)

MXSAMPLE2.sam
Oct. 87
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£ ® Westba}/ Page.S o S
W Instruments Inc. H
Na”  eTUmenisne Groundwater Sampling
Field Data Shest
!
-Project Suiivens Ledee Location_ A)e 5&%/@/ Date jj/ﬂ/
Monitoring Well No. £¢X-2 _ Sampling Zone No._ 477 Start Time WEL End Tinfe/
Water Level In MP Casing: (start) (end) Technicians__Z&m JAMHS
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See'Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
RN e [y | Vasuum| Ve | Gumcuate Close | Locato port T | Shoa | inzons | g | natZons | Close | Retract o |Reoves| Comments
No. av land probe | ) ' « ) (" y 1€
VI VIV Vv v v /Lzﬁg.m/za.sb/gs.so\/qm JL | Clrwsty 45°F
ZVJ//J/st.zofss.sz/szssJ/m.zz/L i
2| A N TV Vsl Y zssz| sz | S| 28] )L "
Total
Volume
Field beterminations (Appearance, pH,S.C..etc.)
MXSAMPLE2.sam

Oct 97



Page ’ of /

——
P
P
S———

& = Wésqu}/ Piezometric Pressures/Levels
B Y 4

Field Data and Calculation Sheet

-
/
N — [y
Datum: Pressure Probe Type: Client: gu Lt ans Lﬁﬁ c Date: m
Elev.GroundSfc:____ _ Serial No.: Job No.: _.5509. 00 s Drillhole No.:__

Height MP Casing __—

above Ground Sfc: Range: 0 tokg/cm2 mH,0  Location: ECT- LlL

Elev. top of — o 1"
MP Casing: Weather: @&W"'/ SUN%L (28] fCasing Size/Type: 4 SW
Reference Elev.
Steel Casing: Barometric Pressure: / ‘/Gé Operator: /\/” S /ZZ//
Ambient Reading (Pressure/Temperature/Time): Start / 4‘ g Finish
P(atmos)
Depth to Meas. Fluid Pressure Readings Press. Head Piez. Level
Port Valvefly m | 0¥ Meas. @D kgfom?* _mHO Trans. | Time, | Outside Port, | Outside Port,
rom o @ m Inside | Outside [ Inside Iﬁm . H:M:S ft, m ft, m Comments
Log Cable Dp cg(s,';‘g Cg(?)ng Cgﬂ')‘g H-_Plo)-Plaimes) | Dz Dp-H
¢ 1
248 |47 | — [ EYNa -8 | 1423 W | — —
7
2277 | 227 — 1 /0626 | [1.3¢ |/pb.27]12.50] — —

leZ llpl' 7| — |7&21|e32378.22|p76| —
132 30— es.17|.3565.8 | 95| —
g7 |86 2" — |4s.53|sp.ed |45.56|).23] —
62 | 6l — 134632972 |NeSs |29 — | —

;"

* see Operations Manual for explanation of calculation method oortirdo- W



¢

g = Westt?o)/ oo ! ot Lo
WM. _4&F Instrumentsinc. H
N Groundwater Sampling
Field Data Sheet
N

Project Sviuivms Ledae Location__Alew Bedford Date //‘//M

Monitoring Well No. ECT-H _ Sampling Zone No. Z495°_ Start Time En? Time

Water Level In MP Casing: (start) (end) Technicians__ AJ{S/ K€}

Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - Sée Sampling Plan

Surface Function Checks Position Sample Collection Checks
Sampler

Run Activate| Close | Check | Open | Evacuate | Close | Locate port |Pressure |Activate| Pressure | Open | Final Zone| Close Retract |Pressure} Volume Comments
Shoe Vacuum| Vaive |Container| Valve | release arm Shoe | inZone | Valve | Pressure | Valve | Shoe Retrieved
Valve in MP in MP
No. land probe ( ) { ) ( ) ( ) ( )

N\ SN vl vV v v v ks 7 g 7 J32| v | \ueso| IL Bl untey
2|\ v NV v /T e S s v rges| 7| 37| 1L 7,
31 v\ A VN SN sl S igar Y Viesp| v 7 6.28] ¢ .

Total
Volume

Field beterminations (Appearancs, pH,S.C. etc.)

MXSAMPLE2.sam
Oct. 97



£ I Westbay Pl fo
- Groundwater Sampling
Field Data Shest

ot
‘Project S)u/uw ledht  Location /VW gfﬂ/};ﬂ/ Date_/ V.7
Monitoring Well No. £€3-4 Y Sampling Zone No. Z2.7’_ Start Time End Timd _’

Water Level In MP Casing: (start) (end) Technicians__ LeH/NHS
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - Sée Sampling Plan
Surface Function Checks Position Sample Collection Checks
Sampler

R | 579 v | Vecom| Ve Gomaner e | it | S| s | S [ sz e [P Prso ¥eme | Comments

No ve land probe | (O « ¢ o C )

\ 1) VI I k] Y gl Seos | V| 7 rg | o p#iy Wy

VAR RS N VAR TS A I Y AT T D "

3|\ v/ SNV IV e T 47 .ot V1 vzl L [

Ml AT TTT 7 owds] Y e dS] s a9 pe47 [L v
Total
Volume

Fleld beterminations (Appearance, pH,S.C. etc.)

MXSAMPLE2.8am
Oct. 87
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=:: _E W QS'I'bCI)/ Pageiof&

A Inst tsInc. n
Ns”  Inéfrumentsine Groundwater Sampling
Field Data Sheet
-Project Sou,i\low\:: Led Location_ﬂg)ﬂeod‘grfé Date l/l{/oo
Monitoring Well No.gty-% " Sampling Zone No. (g2’ Start Time End Time '
Water Level In MP Casing: (start) (end) Technicians NKS[ Rerk
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
RN e v | Vatsim| Vaws | Semcuate| Close | Locate port T | Shos”| o | Voen |FanatZons | Cose [ Retract o |Remaveq| Comments
No. v land probe | ) ( ) « ) ¢ 0
LI/ 1A 2] LIV ] v A (s 7 sees| 7] 77928 e Bulvy | wiudy
el v VIV VTV mal Vs2sz] Jis2ml o 7 72.97] L o
2| AN VIV IV RV vess] g2 A7 000 X

Total
Volume

Fleld beterminations (Appearance, pH,S.C.,etc.)

MXSAMPLE2.sam
Oct. 97
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‘-ft -;E W QSTbCI)/ Pageiof i

Instruments Inc. =
N> "TUmensine Groundwater Sampling
Field Data Sheet
Project_ Sveervans Ledby Location_ AVew 660/7{;0/ Date //6%4
Monitoring Well No.£cT.y __ Sampling Zone No. 132’ __ Start Time End Time '
Water Level In MP Casing: (start) (end) Technicians__AIH.S /EeH
Sampler Probe Preparation - See Sampling Plan Collection Bottle Preparation - Seé Sampling Plan
Surface Function Checks Position Sample Collection Checks
) Sampler
o | 519 Vave [Veouin| Vi | Soner Vo | it o | | Shes”| o [ o [z Gl TRt Prssus] Nelime | Comments
No. ve land probe | ) « ) ( ) N R
LI 2V ] Teh3S] /| 6983] 716658 | ) < leezs] o | on ]
2\ v\ YN Ll s w68l /4922 S 7 sl o u
2| V| AL T b2zl 7942 69.8 | /| /|| | "
Total
Volume
Fleld beterminations (Appearance, pH,S.C.,etc.)
MXSAMPLE2.sam

Oct. 97
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-_-i' :‘=‘ Wes’rba)/

Page > of
Instr tsInc. =
N efTumentsin Groundwater Sampling
Field Data Sheet
. r
-Project Svl /’ vensS leded  Location Mo gdﬁ‘l/ Date // S/ /ao
Monitoring Well No._ £¢T-4 _ Sampling Zone No. §7° Start Time_J0£/7$  End Time bs/5~
Water Level In MP Casing: (start) — (end)__— Technicians__ges1/MK.
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - Seé Sampling Plan
Pweigur : 28°F @ 4.1 pSia
Surface Function Checks Position Sample Collection Checks
Sampler
r'jg" 75100 |vane | Vacuum| Ve |Gonainer| Ve | s aom | --sure Actat ressur | Open [nal Zane] Clse [Retac [Prassure] Volume | Compmens

Retrieved
land probe | " ¢ ) ¢ ) inMp (7 TEVS

VI VI VIV VT A S T V| svzz| 7| Soee
A2 R

VIV v N

v | v e v | ol jwindy
s el v | 5022] S sozz| A 7 il 1 A

S Mot Y |svzzt Nezz] v Meto] o "

WIN [~
AN

Total
Volume

Field beterminations (Appearance, pH,S.C.,etc.)

MXSAMPLE2.sam
Oct. 97



P

E E W es'lf.tl)q)/ Page_éof_i
w. & ents Inc. s
N etrumen Groundwater Sampling
Field Data Sheet
Project SuLLtyens Ledbe Location  Naw Bed bnd Date //s /o0
Monitoring Well No._&¢1=4 __ Sampling Zone No. 6Z°  Start Time 07306 End Time’
Water Level In MP Casing: (start) —— (end)_— Technicians___ Eém /N#S
Sampler Rrobe Preparation - See Sampling Plan Collection Bottle Preparation - See ‘Sampling Plan
Amgient : 34°F
Surface Function Checks Position Sample Collection Checks
Sampler

RUN e e | Vacuur| Vet |Gontainer| vaive | miease o | o Shoa | " som | Vo | e 2Zone | Close | Retrac Pressurs] volume | Comments
No. Valve land probe (inMP) ( ) ( ) (in MP) ( )

L VI 2 S 7 lzseb| V(3.3] 7 [3952] V] 15500] IL | 2t Jugaly

2| Y1V SN v/ L ses] V2923 S13.52] S| (35 1o 1

3| Y 1A AT Y el Bz V3534 S rsed] v "

Total
Volume

Field Determinations (Appearance, pH,S.C.,etc.)

MXSAMPLE2.sam
Oct. 97
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DRAFT
O'BRIEN &6 GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

Sample ID EC)-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 ECJ2
Lab N6921DL N6918DL N6916 N6917DL N6915 N7526 N7528
Sample Date 12/17599 12/18/99 12/18/99 12/18%9 12/19/99 01/03/00 01/03/00
SDGID 437 237 4237 4231 4237 4345 4345
s i W &h %a i e 14
Compound
1,1,1-Trichloroethane 050U 050U 050U 050U 25U 500U
eteinehioroctune - CpsqU 0301 LR psat S 500G
1,1,2-Trichloroethan 050U 050U 050U 43 25U 500U
P33 - 4500 Q50U pseyr - .. -1%F o WU
0.1J 170] 863 g0 32 500U
ERAT 15 i 94 15 n ed e 0RO w0 BOOU
050U 050U 050U 050U 25U 500U
160 Wy 10U 0y $ou 100009
50U 50U 50U 50U 25U "5000U
500 50U 50U 500 By © o so00w - . TS0GHRE
10U 10U 10U 10U 50U 10000 U 10000
42 1563 961 1403 SRS 500 '
0.50U 0.50U 0.50 U 0.50U 25U 500U
g0 0500 050U 0301 143 500G
10U 10U 10U 10U 50U 1000U 100U
G010 550U DSOY 50 -3 500 ¥4
050U 050U 050U 25U 500U
26 16 2 a8 . 00U TS
1.0UJ 10U 10U 50Ul 100005 100U5
S0 0509 as0 L sy SO0 sl
10U 10U 10U 50U 1000 U
030U 9500 50 o8y son U
2000 260 1900 23 1400
06 208 200 e, $EE 2000 U
091 29 18 090 500U
NOTES:  U-notdetected, J - estimated, R - unusable.
Lﬁ Page 1 of §
Prnted: 0272400 13:03:37

FileNumber:  5509.005
DAY File NASS09005XTEMPDATA.DBF
0P Plle: NASSOS0OSNTABLEPRFXP



DRAFT
é% O'BRIEN & GERE Sullivan’s Ledge Superfund Site
g ENGINEERS, INC. Post-Construction Ground Water Monitoring

Operable Unit One (OU-1)
Volatile Organic Compound Data

Sample ID ECJ-1 T ECI-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 EC)-2
LabID N6920DL N6921DL N6918DL N6916 N6917DL N6915 N7526 N7528
Sample Date  12/1799 12/17/99 12/18/99 12/18/99 12/18/99 12/19/99 01/03/00 01/03/00
SDGID 4237 4237 4237 4237 4237 4237 4345 4345
Units ug/ll ug/L ug/L ug/L ug/L ug/L ug/L ug/ll
148 ft. 267 1. 122 ft. 62 ft. 21t 37t H7ft 4%
050U 0500 050U 050U 3.1 250 500U 50U
ner . a2 OO 1205 3603 2. 1600 g
36 38 11 92 19000 92 500U 21)
M. . Ll 6500 15000 peli 3 50 8100 TR

14 : 16 46 21 7 30 500U 5'6'0

swwo. 1B 62000 47000 20000 . MOB . 44000 e
050U 050U 0.50U 0.50U 0.50U 25U 1000U U
2003 SIS ¥ 3261 340 £203 B '_&S 2803

050U 0.50U 050U 0.50U 0.50U 25U 500U

S

. . . . gencs Y
P B Co, . . o ipi‘ﬁw 2
. [ a}\?-.-;s;‘w ]

-vww.f % Mf, 2956

v‘%\ S Nk e
£

NOTES: U -notdetected, J - estimated, R - unusable.

Page 1 of § CONTINUED
£ 022400  13:03:37
NASSO900S\TEMPDATA DBF

e FiloNumber:  5509.005
FXPPliie NASSOSOONTABLEPRFXP



DRAFT
g O'BRIEN & GERE Sullivan’s Ledge Superfund Site
. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

SampleID  ECJ-2 ECJ-2 ECJ-2 ECJ-4 ECJ4 ECI4 ECJ4 ECJ-4
LabID N7527 N6951DL N6952 N7532 N7531 N7530 N7529 N7607
Sample Date  01/03/00 12/19/99 12720199 01/04/00 01/04/00 01/04/00 01/04/00 01/05/00
SDGID 4345 4249 4249 4345 4345 4345 4345 4357
i A T Y Y.
120U 50U 50U 050U 050U 050U 050U
feict i TS 50y Q50U 050U Qe 4501
120U 50U 50U 050U 050U 050U 0.50U
126G . 18E 231 05011 05U o Q501
120U 50U 50U 050U 0.50U 050U 0.50U
128U g1 3 264 050U 0483 . hEoY 250U
120U 50U 50U 050U 050U 050U 0.50U
25660 P L o Wy 10 U SR AR ey
12000 50U 50U 50UJ 50UJ ‘50U 50U
120013 TS 50U 5HY 500 CLosey 50U :
2500 U 100U 100U 10U 35] 10U 10U
8DY g 20 .50y 053 D30y D50V COSE
120U 50U 50U 050U 0.50U 050U 0.50U
12y - A0 50U 0.50U as0u DOV 950U
250U 10U 10U 10U 10U 10U 10U
1200 o 50U 0.500 8500 64 0.85
120U " 50U 50U 0.50U 0.50U 050U 050U
Ry . L6 500 D3OY 061 16 0153
250 UJ 10UJ 10u 10U 10U 10U 10Ul
o7 R ERNE L 50U 0500 250 300 0500
250U 10U 10U 10U 10U 10U 10U
£208° - o B0 500 8500 0300 o500 03500
1000 U 170 64 020] 24 18 70
sy m 200 200 var | 00 R
120U 50U 50U 0473 6.1 050U 18 050U
NOTES:  U-notdetected, J - estimated, R - unusable.
L;m Page 2of §
s 022400 13:0337 FileNumber:  5509.008

DBF Fil NASS0900NTEMPDATA.DBF
FXP Filge NASSOO00S\TABLEPR.FXP



DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Yolatile Organic Compound Data

SampleID  ECJ2 ECJ-2 ECJ2 ECJ-4 ECJ-4 EC)-4 ECJ-4 EC)4
LabID N7527 N6951DL N6952 N7532 N7531 N7530 N7529 N7607
Sample Date  01/03/00 12199 1272099 01/04/00 01/04/00 01/04/00 01/04/00 01/05/00
SDG ID 4345 4249 4249 4345 4345 4345 4345 4357
BTom W ¥ #h W e &
120U 50U 50U 050U 050U 050U 050U
Bu. om0 54 0205 0.7 ST S
120U 18] 291 050U 050U 0.193 050U
14000 1500 100 041} 17 12 39
120U - 50U 50U 0.50U 0.12] 050U 050U
#eE . 10 023 0393 - TaEE 10
cis-l,B-Didﬂompmi);le;\e 1200 50U 50U 0.50U 050U 050U 050U
i | i g1 % 14 30U 030U .- L MU, . 00U
trans13-Dichloropropene 120U 50U 50U " 050U 050U 0.50U 050U

S

I . . *g:m
BagEr S

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 2 of § CONTINUED
DesPilated 0222400 13:0337 "File Number: | 5509.008
DB Filg NASSOS00S\TEMPDATA.DBF




DRAr:
O'BRIEN 6 GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

SampleID  ECJ4 GCA-1 MW-12 MW-13 MW-13A MW-14 MW-15 MW-16
LabID N7606 N5441 N5440 N5502DL N5501 N5159 N5065 N5063
Sample Date  01/05/00 11/18/99 11/18/99 11/17/99 11/17/99 111299 11/10/59 1171199
SDGID 4357 3958 3958 3970 3970 3903 3886 3886
Units g;/l& ug/L ug/L ug/lL ug/L ug/L ug/L ug/L
Compound
1,L,1-Trichloroethane 050U 50U 10U 050U 050U 25U 0.50U
: pocthy Gsen L U W 0501 0509 . § 32 Q501
0.50U 50U 10U 050U 050U 25U 0.50U
a5y CiEH 0403 Q50U gsot AU LT
050U . 18J 10U 44 050U 25U 050U
p50U S0 K 0.5011 osou P31 LERE:
050U 50U 10U 0.50U 050U 25U 0.50U
104 000 200 1o 10y S04 10U
50U 500U 10U 50U 50U 250U 50U
shu 5001 00 spU 50U 3504 50U
10U 1000 U 20U 10U 10U 500U 10U
DIBY 47 61 22 .65 310 It
0.50U 50U 10U 0.50U 050U 25U 0.50U
o3pY - sey 100G D50y exmy . BY 050U
10U " 100U 20U 10U 10U 50U 1.0Us
pspur - seu Loy 0500 E-11) (O Y 0.50
0.50U 50U 10U 050U 0.50U 25U 0.50U
B L 37 19 R A . ‘ 30
10U 100 UJ 20Ul 1.0UJ 1L0uUJ 50U 10U
0561 - © 50U 1oy 9300 0501 -7 s B 0504
10U 100U 20U 10U 10U 50U 10U
V800 oy Loy . 9500 S0 -1 050G
050U 93 10U 34 0.50U 25U 050U
OMEiiaE oy 1 | 449 2001 A0y 208 200 161 20U I
Styrene 0.50U 50U 10U 050U 0.50U 25U 050U “os0u

NOTES:  U-notdetected, J - estimated, R - unusable.
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DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

SampleID  ECJ4 GCA-1 MW-12 MW-13 MW-13A MW-14 MW-15 MW-16
LabID N7606 N5441 N5440 N5502DL N5501 N5159 N5065 N5063
Sample Date  01/05/00 11/18/99 11/18/99 11/17/99 11/17/99 11/12/99 11/10/99 1171199
SDGID 4357 3958 3958 3970 3970 3903 3886 3886
Units ug/L ug/L ug/lL ug/l. ug/L ug/L ug/L ug/lL

10U 050U 0.50U 25U 0.50U
0261 12 6403 .oy RELE
10U 18 0.17J) 25U 050U
Wy e 5t Touste. 2
54 0.26J) 050U 65] 0.50U
Loy 840 15 SIS + 3 U & %
10U 0.50U 050U 25U 0.50U
PL3E 93 0223 Cuy 0501
10U 050U 0.50U 25U 050U

NOTES:  U-notdetected, J - estimated, R - unusable.
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DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

Sample ID MW-17 MW-2 MW-22A MW-24 Mw4 MW4A MW-5 MW-5A
LabID N5442 N5161 N5500 N5064DL N5288 N5289 N5292 N5293
Sample Date  11/1899 1171299 11/17/99 11/11/59 11/15/99 11/15/99 11/16/99 11/1699
SDGID 3958 3903 3970 3886 3930 3930 3930 3930
Units ug/l ug/L ug/l ug/L ug/L ug/L ug/L ug/L
Compound
1,1,)-Trichlorocthane 050U 25U 12U 050U 050U 050U 050U
A roctans: Q50U . . 28V U a5y 650U LEGEE G501
0.50 U 25U 12U 0.30J 050U 050U 050U
oo . g5y Bu 050y 052 gady CELE sy
050U . 25U 12U 1.1 22 050U 050U 050U
50U o BT 12y a0y 045 Laseu 2500 - BEE
050U 25U 120 050U 050U 050U 050U 050U
831 . . v 2500 10y il Ry 1oy R
50U 250U 120U 50U 50U 50U 50U 50U
s.ogr’; 504 120U 151 50U © Apy 50U ‘”= “\ e
10U 500U 250U 10U ' 0U 10V 10U 10U
oSy 2 670 3100 92 . X2 BSOG
050U 25U 12U 0.50U 050U 050U 0.50U
K 1e3 ¢ R ny DSOU 0500 : dSoy bSO
10U 50U 25U 1.0U) 10U 10U 10U
VL pLEd) Ry 050y 0800 250U 050U
050U 25U 12U 050U 050U 050U 050U
DS 1o 2 95 8501 0350 950
1.0U) 50U 25U i1 1.0U 10U 10U
0501 3 124 03500 0500 DD 50U
1.0U 50U 25U) 10U 10U 10U 10U
0sel .. asu 12U 0500 DE0) T 3 0500
050U 25U 190 3.1 031J 050U 050U
2 LIRS | 1 S0 241 200 UILAeY 204 - ERHERE
050U 250 12U 050U 050U 050U 050U 050U

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 4 of §
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DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring

Operable Unit One (OU-1)
Volatile Organic Compound Data

Sample ID MW-17 MW-2 MW-22A MW-24 MW-4 MW-4A MW-5 MW-5A
LabID N5442 N5161 N5500 N5064DL N5288 N5289 N5292 N5293
Sample Date 11/18/99 1171299 11/17/99 11/11/99 11/15/99 11/15/99 11/16/99 11/16/99
SDGID 3958 3903 3970 3886 3930 3930 3930 3930
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/lL
0.50U 25U 12U 0.11J 0.50U 0.50U 0.50U
Q301 LWV 240 50 0173 A e
26 ) 1700 12U 300 800 0.50U 050U
Wy 180 513 93} 30 Loy 104
0.50U . 25U 640 72 031J 0.50U 050U
sthene . 2.} © A0 By 210 220 12 . DEOY
cis~1,3-Dichloropropylen 0.50U 25U 12U 050U 0.50U 0.50U 050U
i giienie:”. R E 18} ny 16 80 A0 500G
trans-1,3-Dichloropropene 0.50U 25U 12U 050U 0.50U 050U 0.50U

>

g
B

s

NOTES: U - not detected, J - estimated, R - unusable.

- e
022400  13:0337 .
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FXP Filee NASSO900S\TABLEPRFXP
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~ FiloNumber:  3509.005




DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

SampleID  MW-6 MW-6A MW-8 MW-8A
Lab N5503 N5294 N5290 N5291
Sample Date  11/17/99 11/16/99 11/15/99 11/15/99
SDGID 3970 3930 3930 3930
Units ug/L ug/lL ug/L ug/L
Compound
1,1,1-Trichloroethane ~ 050U 050U 0.50U 050U
S A5G L0500 0307 Q50U
1,1,2-Trichloroethane 0.50U 0.50U 050U 050U
s e 5045 . DK 050U Q504
13 : 43 050U 050U
L. oL s 0501 o504
050U 0.50U 050U 0.50U
11331 . 16l 161 oy
50U 50U 50U 50U
LT i -S40 500 LY 331
10U ' 10U 10U 10U
gs... % m psay 050y
050U 050U 050U 050U
A3 noleaen p500. " DS0U
10U 10U 10U 10U
R SRR & 3 pseu B0y
050U 050U 050U 050U
Ay o EE psQu 050V
80J 1 10U 10U
0500 o500 g0 U 0560
10U 10U 10U 10U
8560 Hi0U os0U 0560
10 0.11J 050U 0.50U
20 U 200 200
050U 050U 050U 050U

NOTES:  U-notdetected, ] - estimated, R - unusable.
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DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Volatile Organic Compound Data

SampleID MW MW-6A MW-8 MW-8A
Lab N5503 N5294 N5290 N5291
Sample Date  11/1799 11/16/99 11/15/99 11/15/99
SDGID 3970 3930 3930 3930

Units ug/L ug/L ug/L ug/L

Tetrachloroethene 050U 050U 050U 0.50 U
e 9% 15 0501 050U SRR .
Trichloroetheno 53] 30 050U 0.50U
e ne 480 o ey L
Xylene (total) 13 ’ 11 0.50U 050U
Gipediens. .. 3900 - 1200 6500 o504 - S
cis-1,3-Dichloropropylene 050U 0.50U 050U 0.50U
dig. 1775 SIS | S B30V Q50U ' e
trans-1.3-Dichloropropene 050U 050U 0.50U 0.50U

praggn ot e R . . .
SRR “ '

£ SRR

S SR

. Y Ty M N
e, IS s
43 . . - .‘-."-"2'-.’-5"“‘23’&':7:&1

NOTES: U -notdetected, J - estimated, R - unusable.
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S OBRIEN & ECERE

Sample ID
Lab ID
Sample Date
SDGID
Units

4+
e AT :
i o T .

Page of

File Number:

FXP P



DRAFT
8E O'BRIEN &E GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring

Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 ECJ-2
LabID N6920 N6921RE N6918 N6916 N6917 N6915 N7526 N7528
Sample Date  12/17/99 1271799 12/18/99 12/18/99 12/18/99 12/19/99 01/03/00 01/03/00
SDGID 4237 4237 4237 4237 4237 4237 4345 4345
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/lL
148 fi. 267 f. 122 ft. 62 ft. 72 ft. kYR 1171t 471
65 11U 3.1J 74 90 12 11U
13 LY 593 12) 103 U ny
24) 11U 18) 21) 17J) 6.0J) 1Hu
743 . . 553 50 12 983 v ny
11Ul . 11U 1ouJ 11U 11U 10w 11U
sy sy s S5y $4 0 Ru By
nu’ nu 10U 1u nu lou 1nvu
0y Ty URE ny He . jou . uny
11U nu 10oul 1nu 11U 10U 391)
%Y LL Rt 523 By 54 Ry R
11U 11U 10U 11U 11U 10U 11U
11y : 1E1F 00 ny 110G by 1y
11U 110 10U 11U 110 10U 11U
1y . 1y 10U 11y 16 oy 1My
11U 11U 10U 11U 11U 10U 1u
119, ny 223 19 Y 0y 49}
56U 55U 52U 55U 54U 52U 53U
ny, . 1y 109 119 By . Wy 1y
2U 2U 21U 20U 2U 21U 2108
73 RN 20 359 54U R 3 | 53U
56U 55U 5203 55U 54U 52U 53Ul
up. . Ny 104 1y uy . TP 119
11U 11U 1ou 1HU 11U 10U 11U
! ;i 1y - R £ 3 i { 1y v 1y ' £2:33] 1nyu
Wmhenylphenyleﬂ:er nu nu 10U 11U 1mu 0V 1HU

NOTES: U -notdetected, J - estimated, R - unusable.
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DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 ECJ2
LabID N6920 N6921RE N6918 N6916 N6917 N6915 N7526 N7528
Sample Date  12/1799 121799 12/18/99 12/18/99 12/18/99 12/19/99 01/03/00 01/03/00
SDGID 4237 4237 4237 4237 4237 4237 4345 4345
Units ug/L ug/l ug/L ug/L ug/L ug/L ug/L ug/L
148 ft 678 122 ft 63 ft. 72 ft. 3R 17 4t
nu 11U 10U 1nu U 10U 1nu
S64. ;o SsY EE 554 540 S 723] 54
56U 55U 52U 55U 54U 52U 53U
g .. By wy 1ny 1Y oy 1y
1nvu . 1nvu 10U 11U 1nu 10U 1u
nu 150 01 1y [E4E; J£i231 1y
1nu nu 10U 1nu nvu 10U 1Hus
ny 15 100 11y 1§34 81334 uy
U nvu 10U nu nu 10U v
1y ny oy 1y Hy oy nu B
1nu nu 10U 1nu 1nu 10U 1nu
1y 1y 109 ny HU 109 nu
Hv nu 10U 1u 1nu 10U nvu
ny. U 0y 1y 13¢; Dy 1nus
1HU 1nu 10U 1nu 1nu 10U 1nv
uy - i e ny G R i 11U
11U v 10U 1nu 1nu 10U v
V] ARNEE £ 1oy 1y LHaE: T £ 1y
nvu 1nu 211 U 3.7) 10U v
Hy. g 104 1y 53¢ 6D 1Y Rty
nu 1 10U 1u nu 10U 1nu nuv
uy ny 0o Hy uu 10y v L
nu 1nu 10U v nu 10U 1nu nuv
o AEES ou uys nuw w0y ny Hy
nu 11U 10U nu v 10U 1u nu ’

Page 1 of § CONTINUED
. T FileNumber:  5509.008




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 ECJ2
LabID N6920 N6921RE N6918 N6916 N6917 N6915 N7526 N7528
Sample Date  12/17/99 121799 12/18/99 12/18/99 12/18/99 12/19/59 01/03/00 01/03/00
SDGID 4237 4237 4237 4237 4237 4237 4345 4345
Units ug/L ug/lL ug/L ug/lL ug/L ug/L ug/L ug/L

148 ft. 2678 128 62 1. 21 7R N7 47R

1nvu nvu 10U nu nu 10U 1nu

ay o L v U 1y E3 R 1) ny

) 11U 363 11U 691 10U nu

ng 1Y Wi ny FE Y Wy 1y

11U . 1nu 10U nu 1nvu 6.1) nu

£3) 116 15 3.8) I$ oy ny

1nu U 10U 1nu nu 10U 1u

s6U . $50 521 5y 544 2y 83U

nu 11U 10U 1u 1u 10U 11U

1ny 1315 1002 ny uu 1wy 1y

11U nu 10U 11U nu 10U 1ul

1ny unu 106 ny 1§34 1y ny

11U 1u 10U 11U 1nu 10U 1nu

1y TEy 100 1y Hg 1Y 11 us

NOTES: U - not detected, J - estimated, R - unusable.
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' DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID ECJ-2 EC)2 ECIJ-2 ECJ-4 ECl4 ECJ-4 ECl4 ECI4
LabID N7527 N6951 N6952 N7532 N7531RE N7530 N7529 N7607
Sample Date  01/03/00 12/19/99 12120/99 01/04/00 01/04/00 01/04/00 01/04/00 01/05/00
SDG ID 4345 4249 4249 4345 4345 4345 4345 4357
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
82 f : 1871 152 1t 1321t 1621t 27f 2451t 62 f
v 10U 12U 10U 11U 11U 11U
REVE SO 11 10 104 By Y nu
22) 10U 12U 10U 11U nu v
bengene......" 227, 1Y wu (1231 1Y SR i ¥ ©ony
u'mbh(l-anompmpme) uv 10U 12U 10U U uvu nu
s $20 6013 sy R <38 53U
2.4,6-1Hchlomphenol Hvu 10U 12U 10U v uv U
X T ny 160 12U 1wy Y 1ny 1y
2.4-Dh\ed:ylphenol 1HU 10U 12U 10U 1Hu nu 1nu
R’ | s24t 60U R 531 & R
nv 10U 12U 10U 1u 1nv nu
ny.. S04 v 320 111 . Ny . 1Y
v 10U 12U 10U nu 1Hv 1nvu
0y . . 1eq 1y vy HU i1y ny
11U © 10U 12U 10U nv v 11U
1y D 36) Ry 10U uy S 5% 1} ny
53U 52U 60U 51U 53U 53U 53U
ny o R 12u 109 Hu S 8 ) ny
21U 21U 24U 20U 21U 21U 21U
$sY. . By sy 51y 530 A <1 53U
5307 52U - 60U 51U 53UJ 53U) 53UJ
1ny Sy Ry 10V ug 41y ny
1nu 10U 12U 10U nu nu nu
uy ... U Ru 10y uuy RETIN tE ny Roiae.
1nuv " 10U 12U 10U nvu nu Hu ou

NOTES:  U-notdetected, J - estimated, R - unusable.
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L 0224000  13:04:02 FileNumber:  5509.008
DBF Flle NASS0900S\TEMPDATA.DBF
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DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID ECJ-2 ECJ-2 ECJ-2 ECJ4 ECI4 ECJ4 ECJ4 ECI4
LabID N7527 N6951 N6952 N7532 N7531RE N7530 N7529 N7607
Sample Date  01/03/00 12/19/99 1220/99 01/04/00 01/04/00 01/04/00 01/04/00 01/05/00
SD_G ID 4345 4249 4249 4345 4345 4345 4345 4357
R S 1Y 6 LY 1 AES st L1

nu 10U 12U 10U 351 11U nu

53U 2y My siy 3G 5By 534

53U 52U 60U 5105 53U) 53U 53U

ui 10V U 10y 1y ’ ny 1y

1nnvu . 10U 12U 10U nu 11u 1u

ny S 511 B»U oy iy iy uy

11U 10U 12U iou nu 11U 11U

nu 100 12y 104 1y nw nu

11u 10U 12U 10U 11u 11Ul 11U

1w 160 12¥ iigit| [E ¢ onwm 11 U¥

11U 1oi1 12U 10U 1Hu 1u 11U

11y © 14 120 0y 111 - 11y ny

nu 10U 12U ldU 11U 11U 11U

ny ey 2y By 1w Ny’ nuv

11U 10U 12U 10U 1u 11U 11U

1y wy Ry 0y Y 1Y ny

11U 10U 12U 10uUJ 11U 11UJ 11u)

TE SRR | 7Y 109 ng . uy 11y

nu 10U 12U 10U U 11U nu

1y : 1wy 12y 100 1y uy 1y

ll.U 10U ) 12U 10U 11U 11U 11U

uy oY 126 10y ny Ty 1nu

1nu iou 12U 10U 11U 11U 11U

dy .y 12U 10v uy uy 1nu

11U 10u 12U 10U 11U 11U 11U

NOTES: U -notdetected, J - estimated, R - unusable.

Page 2 of § CONTINUED
BM- 0224000 13:04:02 FileNumber:  $509.005

DBF Filee NASSO900S\TEMPDATA DBF
FXP Pl NASSOS00STABLEMRFXP




- DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID ECJ-2 ECJ-2 ECIJ-2 ECI4 ECl4 ECJ4 ECJ4 ECJ4
LabID N7527 N6951 N6952 N7532 N7531RE N7530 N7529 N7607
Sample Date  01/03/00 12/19/99 1220199 01/04/00 01/04/00 01/04/00 01/04/00 01/05/00
SDGID 4345 4249 4249 4345 4345 4345 4345 4357
i S5 e Y e Y AT s 1

1nu 10U 12U 10U 1nu 1u 1Hu

nur 109 wu 10wy HU nyy s

11U 10U 12U 10U nu 1nu 1nu

uy R (14 13 WU 10y 1y ny ny

11U . 10U 12U 10U 11u 11U 11U

ny i Ry 1oy 1106 iy ny

1nu iOU 12U 10U 11U 11U 11U

53U 73 | 60U sy 30 - 53U sy

nu 10U 12U 10U nu v 1nu

1y 16y 12y Wy 1HU ny 1y

nu 10U 12U 10U 1nu nu 1nu

1ny 10y 2y 0y 1o 119y 1nu

11U 10U 12U 10U 11U 11U 1u

ny 111 73E 1ou U ny 1y

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 2 of § CONTINUED
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DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  ECJ-4 GCA-1 MW-12 MW-13 MW-13A MW-14 MW-15 MW-16
Lab ID N7606 N5441RE N5440 N5502 N5501 N5159 N5065 N5063
Sample Date  01/05/00 11/18/99 11/18/99 11/17/99 11/17/99 11/12/99 11/10/99 1171199
SDGID 4357 3958 3958 3970 3970 3903 3886 3886
Units ‘8’% ug/L ug/L ug/L ug/L ug/L ug/L ug/l
Compound
124-Trichlorobenzene 10U 41] 10U 10U 10U 10U 1u
Blehiarcbenzene - Wy L3 Wi w04 0y LW nu
10U 125 10U 10U 10U 43] 11U
Wy 3 193 Wy 1) S ¢ ny
1ou . nu 10U 10U 10U 10U 1nu
su $39 e sy ss¢ - mw . my
10U 1nvu 10U 10U 10U ‘10U uvu
W 1y 1wy 1wy 10y BRI : 1 1 S ny
10U 1nv U 10U 10U 10U nvu
sy -8 514 51U szt . %W 53y
10U nu 10U 10U 10U 10U 1nu
By 15U 10y Wy 0y TPy 1ny
10U 29 861 10U 10U 10U 1u
Wy 3 oy 0wy 1013 1311 ny
10U 15 10U 10U 10U 10U 1nu
Y By 0y 109 1wy LY 1y
51U 53U s1U 51U 52U 52U 53U
Y Cny 0y 109 we . b R 3¢
20U 21U 21U 20U 21U 21U 21U
819, . By S 51y 2u . 8y 530 ol
51U 53U 51U s1U 52U 52U 53U
82 1 Ty AL 141} 101 - L2y 11U
10U 1nu 10U 10U 10U 10U 1nvu
- 0y 1Y Ul 16y 108 B 3 1 Hy
4-dllompheuylphenyleﬂm 10U v 10U 10U 10U 10U nu

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 3 of §
i 022400 13:04:02 FiloNumber:  5509.005

DBF Filec NASSO900S\TEMPDATA.DBF
FXP File: NASSOS00S\TABLEPRFXP




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  ECJ4 GCA-1 MW-12 MW-13 MW-13A MW-14 MW-15 MW-16
LabID N7606 NS441RE N5440 N5502 N5501 N5159 N5065 N5063
Sample Date  01/05/00 11/18/99 11/18/99 111759 11/17/99 11/12/99 11/10/99 1171199
SDGID 4357 3958 3958 3970 3970 3903 3886 3886
Units g%lk ‘ ug/L ug/L ug/L ug/L ug/lL ug/L ug/L

10U 1nu 10U iou 10U 10U 11U

51y 3y 5ty 51y 20 24 BU

s1U 53U S1U 51U 52U 52U 53U

w0l 383 LR T 104 10y 287 ny

10U . 11U ioU 10U 10U 10U 11U

10U © 4ty Y 10y oy 0y Hy

10U 1Hu 10U 10U 10U 10U 1Hu

1wy 150 U oy 10y E1131) uy

10U 1nu 10U ] 10U 10U 1nvu

U 1t 10U )1133] 100G 139 11Uk

10U 1nu 10U 10U 10U 10U 1nu

1Y 1y 10y 1By 100 LBy ny

10U 11U 10U 10U 10U 10U 11U

1Y U 0y 0y L Yy 1nu

10U 1nu 10U 10U 10U 10U 11U

10V 1y oy 0y 01 0y ny

10U 11Ul 10U} 10U 10U l.OU 11ul

Wy ny oy 1069 w1 Y ny

10U 11U 10U 10U 10U 10U v

109 B! i 0o 1061 I ) nu

10U nv 10U 10U 10U 10U. U

Y i1 0y 109 wy Y 1Y

10U nv 10U 10U 10U 10U 1nu

160 CO1EUR 1013 10D Y E Y 1] 1nu

10U 1nu 10U 10U 10U 10U 1nu

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 3 0of § CONTINUED
Dats Printed: 02724000  13:04:02 FiloNumbor,  $509.008
DBF File: NAS30900S\TEMPDATA.DBF
FXP Fils: NASS0900S\TABLEPR FXP




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  ECJ4 GCA-1 MW-12 MW-13 MW-13A MW-14 MW-15 MW-16
Lab ID N7606 N5441RE N5440 N5502 N5501 N5159 N5065 N5063
Sample Date  01/05/00 11/18/9 11/18/99 11/17/99 11/17/99 11/12/99 11/10/99 111159
SDGID 4357 3958 3958 3970 3970 3903 3886 3886
Units g% ug/L ug/L ug/L ug/L ug/L ug/L ug/L
10U v 10U 10U 10U 10U 1u 1nu
0y 154} Wy oy 100G 1ty uus Hm i
10U 1nv 10U 10U 10U 10U 11y nu
oy TR wy 033} 10y wy 1y Hy -
1ou - 38 10U 10U 10U 10U 8.8J uv
LT U (¢ 451 oy ot L4 ny Y A
10U 1nu 10U 10U 10U 10U 11U nuv
sy S 1 51U 51y 520 2y BU sy 3
10U 1nu 10U 10U 10U 10U v 11U
13 0 3 373 Wy 0o 27 1y ALY
10U 11U 10U 10U 10U 10U 1nu nu
By 1y 0y 1Y 101 Y 1Hu 1y
10U Hu 10U 10U 10U 10U 11U nu
vy 1y 10y 10U 1wy WY ny Hy

NOTES:  U-notdetected, ] - estimated, R - unusable.

Page 3 of § CONTINUED
DBP File NASS000S\TEMPDATA.DBF
"ABLEPRFXP




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID MW-17 MW-2 MW-22A MW-24 Mw-4 MW-4A MW-5 MW-5A
LebID N5442RE N5161 N5500DL N5064 N5288 N5289 N5292 N5293
Sample Date 11/18/99 11/12/99 111799 11199 1171599 11/15/99 11/16/99 11/16/99
SDGID 3958 3903 3970 3886 3930 3930 3930 3930
Units ug/L ug/L ug/L ug/lL ug/llL ug/L ug/L ug/L
10U 53 1u 10U 10U 10U 10U
104 26} Wy 104 oy 104 10y
10U 20 43] 32]) 10U 10U 10U
w0y 59 12 1 100 Ly 104
10U . 10U 63 10U 10U 10U 10U
sy $tU 53U 733} S0 U ny 50U
10U 100U 1Hu 10U 10U 10U 10U
10y 160 HU 10 1y oy 0y
10U 10U 140 10U 10U 10U 10U
2y (131} 530 RY N0 5y 50U
10U 10U 11u 100 10U 10U 10U
iMJ_ " 1{11! 1"y oy Lt 1124 106U
i0U 10U 270 1ou 10U 10U 10U
By 161 11 ny 1] ¢ Eli2a 10y
10U 10U 100 10U 10U 10U 10U
By 104 36 ’ 109 LEH Y 164
52U S1U 53U 52U 50U 51U 50U
______ 0wy 14 1y WY wi : Y 104
21U 20U 21U 21U 20U 20U 20U
539 nu 536 530 500 $1y SOU
52U 51U 53U 520 50U 51U 50U
0P LSE: 1y 100 0y 109 16U
10U 10U 11U 10U 10U 10U 10U
0y 1y 110 oy I} E 1y 10U
wdomplwuylphenyleﬁler 10U ldU nu 10U 10U 10U 10U

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 4 of §
Printed: 0224000 13:04:02 FileNumber,  5509.005




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  MW-17 MW-2 MW-22A MW-24 MW-4 MW-4A MW-5 MW-5A
LabID N5442RE N5161 N5500DL N5064 N5288 N5289 N5292 N5293
Sample Date  11/18/99 11/12/99 11/17/99 /1199 11/15/9 11/15/99 11/16/99 11/1699
SDGID 3958 3903 3970 3886 3930 3930 3930 3930
Units ug/l ugll ug/L ug/L ug/L ug/L ug/L ug/L

10U Y 140 10U 10U 10U 10U

52U : 310 53u 24U SOy nu 50U

52U 51U 53U 52U 50U 51U 50U

WY 10U 16 10U U R 11 184

10U . 10U 3.1] 10U 10U 10U 10U

1wy - 10 21 10U oy oy Wy

10U 10U 1nu 10U 10U 10U 10U

i3 B (: ¢ 1 wu 104 giiiil pLi )

10U 10U 1nuw " 10U 10U 10U 10U

U (131 1y WUl 10 W Yy 10U

10U 10U nu 10U 10U 10U 10U

oy ‘ 1014 HY 10y hEe) 3 10U

10U 10U 86J 10U 10U 10U 10U

By 101 33 Y W WY 100

10U T 1ou 1nu 10U 10U 10U 10U

i 4 164 HY i3] 1013 312 4] 160

10U 10U nu 10U 10U 10U 10U

313 1] _ 1_011 HG 109 wy 169 izt

10U 10U nu 10U 10U 10U 10U

10 1oy HU 10U l1RE £212 1] 16U

10U 10U nu 10U 10U 10U 10U

10y 1y 333 109 10y C ey 100

10U 10U nu 10U 10U 10U 10U

wor .Y U 16U 0y D 10U

10U 10U 1nu 10U 10U © 10U 10U

NOTES:  U-notdetected, ) - estimated, R - unusable.

Page 4 of § CONTINUED
DatsPrinted: 022400  13:04:02 FiloNumber. _ 5509.008
TA.DBF

File NASSOS00S\TEMPDA'
Tve eTL. NASCHONOYTARLEPR FYP




DRAFT
O'BRIEN & GERE Sullivan’s Ledge Superfund Site
ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  MW-17 MW-2 MW-22A MW-24 MW-4 MW-4A MW-5 MW-SA
Lab ID N5442RE Ns161 N5500DL N5064 N5288 N5289 N5292 N5293
Sample Date  11/18/99 11/12/99 11/17/99 11/11/99 11/15/99 11/15/%9 11/16/99 11/1699
SDG ID 3958 3903 3970 3886 3930 3930 3930 3930
Units ug/L ug/ll ug/L ug/L ug/L ug/L ug/lL ug/ll
10U 10U 11U 10U 10U 10U 10U
0y 10U} " oLy 100 1y 10413
10U 10U 1Hu 10U 10U 10U 10U
ANt iproblimine oy 10y HU 10y 100 W0y 0y
1ou - 10U 11U 471 10U 10U 10U
£ PR 11| S R0 30) TN 2 1ou
10U’ 10U Hu 10U 10U “T10u 10U
R’y LR 1 ¢ EX B nu b1 sy .y
10U 10U 471 10U 10U 10U 10U
1oy 163 200 45 10G 31831 10U
10U 10U 11U 10U 10U 10U 10U
wy w16 Hy By L3¢ LRy 10y
10U " 1ou 26 10U 10U 10U 10U
is 10U Hu 0y ou 10y 10U

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 4 of § CONTINUED
FiloNumber:  5509.008




DRAFT
ﬁ O'BRIEN & GERE Sullivan’s Ledge Superfund Site
S=> ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample D  MW-6 MW-6A MW-8 MW-8A

Lab 1D N5503 N5294 N5290 N5291

Sample Date  11/1799 11/16/99 11/1599 11/15/99

SDG ID 3970 3930 3930 3930

Units ug/L. ug/L ug/L ug/L
10U 11U 10U 10U
Wy 139 Wi hLigs!
10U 1vu 10U 10U
p X3 4563 101 1wy
v - v 10U 10U
5y $3Y . S04 sy
10U nv 10U 10U
0y et WY WU
10U v 10U 10U
sy 531 50U sy
10U nvu 10U 10U
By 1Y 0 By
10U nu 10U 10U
Yy 1 06 §331)
10U 1nvu 10U 10U
L . uy oy 10y NI . e :
51U 53U 50U 51U ' X
e - ny v 1Y CoT L
20U 21U 20U 21U B
$1Y By 5006 519
51U 53U 50U 51U
10y ny 100 £113 3]
10U 1nu 10U 10U

: 0y LAY 104 40133] R I
4-O|lomphenylphenyleﬂ\er 10U nv 10U 10U T
NOTES: U - not detected, J - estimated, R - unusable,
Li‘ Page 5 of §
W 0272400  13:04:02 FiloNumber:  5509.008
'ADB|



DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

Sample ID MW-6 MW-6A MW-8 MW-8A
LabID N5503 N5294 N5290 N5291
Sample Date  11/17/99 11/16/99 11/15/9 11/15/99
SDGID 3970 3930 3930 3930
Units ug/L ug/L ug/L ug/L
10U 11U 10U 10U
sy $3Y 50U 51y SR
51U 53U 50U 51U ' )
104 13y Wi 10y
10U , v 10U 10U
13 S i wy 1331
10U v 10U 10U
iy 110 gl ¢ i 31
10U nu 10U 10U
Y R 1 Y 10y
10U 1nu 10U 10U
DY 1y 0y By A
10U 1Hu 10U 10U
Y -1y 100 Wy : TN
10U 1nu 10U 10U S
Y. 1y 0y 1Y o
10U 11U 10U 10U '
2113 13 ity oy 19U
10U nu 10U 10U
100 ny 0 109 RN -
10U nu U 10U '
10y ny 10t 10y
10U 1u 10U 10U
Hidiesutadiene: - 10y 1Y 10y 10y
Hexachlorocyclopentadiene 10U 1nu 10U 10U

NOTES: U -notdetected, J - estimated, R - unusable.

Page 5 of § CONTINUED
E 0224000 13:04:02 FileNumber:  3509.008
'ADBF



UKAF1
% O'BRIEN & GERE Sullivan’s Ledge Superfund Site
7 ENGINEERS, INC. “Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Semivolatile Organic Compound Data

SampleID  MW-6 MW-6A MW-8 MW-8A
LabID N5503 N5294 N5290 N5291
Sample Date  11/17/99 11/16/99 11/15/99 11/15/99
SDGID 3970 3930 3930 3930
Units ug/L ug/L ug/L ug/L
10U 1nu 10U 10U
1wy 1503 ww 1043
10U nu 10U 10U
1641 1y Wy 10U ITNG
ou . nvu 10U 10U ‘
1ot 119 T 10y X
10U nu 10U 10U
LR I T 5013 514
10U v 10U 10U
Y 1y oy wy
10U nu 10U 10U
DY 1Y )E: Yy
10U 1HU 10U 00
By B i 4 ¢ oy By

»f;m;%m

NOTES:  U-notdetected, J - estimated, R - unusable.

Page 5 of § CONTINUED
022400  13:04:02

FileNumber:  5509.005
DBF Fil NASSOS00\TEMPDATA.DBF
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Sampte ID
LabID
Sample Date
SDGID
Units
NOTES:
L' Page of
Printed: File Number:
DBr ik
2™



DRAFT
Sullivan’s Ledge Superfund Site
Post-Coustruction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data
SampleID  ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 FF ECJ-1 FF
LabID N6920 N6921 N6918 N6916 N6917 N6915 N6928 N6929
Sample Date  12/17/99 12/17199 12/18/99 12/18/99 12/18/99 12/19/99 12/17/99 121799
lsJDG ID 431 42:/1 4237 4237 423/1 413{7‘ 42331 47:/-17‘
nits m, m; m| m, m, m, m, m,
148 £ , 267 R 1132,151 ezg?{ 2t 3T 143 ft. 267 ft.
0.005 U 0.005 U 0.005U 0.005U 0.005U 0.005U 0.005U
oLy 0053 6061 ol 0,043 98 0.043
001U 001U 001U 001U 001U 001U 001U
ik U . 01U ao1u 9Ny po1y, PR S oIy
0.005U - 0.005 U 0.005 U 0.005U 0.005U 0.005U 0.005U
D002 13 &OQQ;:U 0.00020 00003 3 G000 Y Q000713 000028
0.005U 0.005 U 0.005U 0.005U 0.005U 0.005 U 0.005U
20U 0010 0.0 ¥ 20y 001U A0y i1 R0
FTRdos
Rt |

NOTES:  U-notdetected, J - estimated, R - unusable, FF - ficld filtered.

Page 1 of 8
Panted: 0272400 13:04:30 FilsNumber:  5509.008
DBP File: NASS0900S\TEMPDATA.DBF
FXP File: NASSO900TABLEPR FXP




wnAFl
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data

Sample ID ECJ-1 FF ECJ-1 FF ECJ-1 FF ECJ-1 FF ECJ-2 ECJ-2 ECJ-2 ECJ-2
Lab N6926 N6924 N6925 N6923 N7526 N7528 N7527 N6951
Sample Date 12/18/99 12/18/99 12/18/99 12/19/99 01/03/00 01/03/00 01/03/00 12/19/99
SDGID 4237 4237 4237 4237 4345 4345 4345 4249
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

122 ft. 62 ft. 21 371t 7R 47 ft. 821t 187 ft.

0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U

0.426 3 R | ¥ 3 A 0.6 (ER R 2My &l1U

001U 001U 001U 001U 001U 001U 001U

ot 010 6010 DXL 0010 ki 2 Q02U

0005U 0.005U 0.005U 0.005U 0.005U 0.002) 0.005U

/HZ 0 f0002 4 0.00020 29,0002 1 000024 20028 8,0002Y

0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U

20U 06t U b0t 0 201y ool U Ny LRGRY

NOTES:  U-notdetected, J - estimated, R - unusable, FF - field filtered.

L. Page 2 of 8
Printed: 022400  13:04:30 FiloNumber:  5509.008
DBF File NASS0900S\TEMPDATA.DBF

ABLEPRFXP




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data

SampleID  ECJ-2 ECJ-2 FF ECJ-2 FF ECJ-2 FF ECJ-2 FF ECJ-2FF EC)-4 ECJ-4

Lab ID N6952 N7534 N7536 N7535 N6954 N6955 N7532 N7531

Sample Date  12/20/99 01/03/00 01/03/00 01/03/00 12/19/99 12/20/99 01/04/00 01/04/00

SDGID 41;{ 4345 4345 4345 42;/2 42;/{ 43;/{ 43;{

Units m m, m; m; m; m m m
1521t ng7ﬂt't 47g{flt‘ 82% 187 ft. 152 ft. 132 f1. 1621t
0.005U 0.005U 0.005 U 0.005U 0.005U 0.005U 0.005 U 0.005U
006F ALt 0.041 1y 0.} 206 a1y 038
001U 001U 001U 001U 001U 001U 001U 001U
UL Bo1 U 001y 0y 0.01U LR 001 U 233 SRR,
0.005U - 0.005U 0.005 U 0.005 U 0.005U 0.005U 0.005 U 0.005U
ANV f0002 00602 U 20002 13 ‘so0024 /000213 £,8002.4 [137:7.¢ < R
0.005U 0.005 U 0.005U 0.005 U 0.005U 0.005 U 0.005U 0.005U
Q0L oMy 0014 R oot a0y 001U (172 S

A e v
NOTES:  U-notdetected, J - estimated, R - unusable, FF - field filtered.
L Page 3 of 8
Printed: 0272400 13:04:30 FileNumber:  5509.005
DUP Filet NASSO900S\TEMPDATA.DBF



DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data
Samgle ID ECJ4 ECI4 ECl-4 ECl4 EC)4 FF ECJ-4 FF ECJ-4 FF ECJ-4 FF
LabID N7530 N7529 N7607 N7606 N7540 N7539 N7538 N7537
Sample Date  01/04/00 01/04/00 01/05/00 01/05/00 01/04/00 01/04/00 01/04/00 01/04/00
SDGID 4345 4345 4357 4357 4345 4345 4345 4345
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
2271t 245 ft. 62 ft. 871t 132 %t 162 ft. 227 ft. 245 R,
0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
al 1Y 04 014y 04V o1y Y R0 A il
0.0'! U 001U 001U 001U 001U 001U 001U 0.01 U
00t i PO - 602 Y 002U 601y 0y Y30 R
0.005U - 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
DO0OLY ooy 806020 00002 1 000024 20002 ¥ 0,0002 Y uben:
0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005U
20t 0 U 00113 00ty o0 U Wy 001y voty .

—
B

NOTES:  U-not detected, J - estimated, R - unusable, FF - field filtered.

%h Page 4 of 8
Printed: 022400  13:04:30 FileNumber:  $509.005
DBF Files NASS0900S\TEMPDATA.DBF

"ABLEPRFXP




DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data

Sample ID ECJ4 FF ECJ-4 FF GCA-1 MW-12 MW-13 MW-13 (FF) MW-13A Mw-14

LabID N7611 N7610 N5441 N5440 N5502 N5504 N5501 N5159

Sample Date  01/05/00 01/05/00 11/18/99 11/18/99 11/17/99 1171799 11/17/99 11/12/99

SDGID 4357 4357 3958 3958 3970 3970 3970 3903

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
62 ft. 871
0.005U 0.005U 0.005U 0.005U 0.005U 0.005U 0.005 U 0.005
a1y R AL 23 1 6.5 0.5 L] VOBF o
0.0I'U 001U 001U 001U 001U 001U 001U 001U
ani. 2010 0:006 1 00033 00043 Q0041 40043 BOOSE . L
0.005U 0.005 U 0.005U 0.005 U 0.005U 0.005U 0.005U 0.005U
200021 00002 U 000020 00002 1 g.0002 U 200020 Q0002 1 0.00923!2\
0.005U 0.005U 0.003J 0.003J 0.004) 0.005U 0.005U 0.005U
001 008U 1ERE 0.0t U ENRY 20Ty o0ty L2 ¢ N e

NOTES:  U-notdetected, J - estimated, R - unusable, FF - field filtered.
g Page 5 of 8
Prnted: 022400  13:04:30

DBP File: NASS0900\TEMPDATA.DBF
)P File: NASSOP0OS\TABLEPRFXP

FileNumber:  5509.008



DRAFT

RIEN & GERE Sullivan’s Ledge Superfund Site
NEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
Metals Data

SamYle ID MW-15 MW-16 MW-17 MW-2 MW-2 (FF) MW-22A MW-24 MW-24 (FF)

LabID N5065 N5063 N5442 N5161 N5163 N5500 N5064 N5067

Sample Date  11/10/99 11/11/99 11/18/99 11/12/99 11/12/99 11/1799 11/11/99 1111199

SDG ID 3886 3886 3958 3903 3903 3970 3886 3886

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0.005U 0.005U 0.005U 0.005U 0.005U 0.012 0.005 U 0.005U
1. i 005y 002¥ 0,02} 8 04 (1: SO
001U 001U 001U 001U 001U 001U 001U 001U
LR $:0027 401 U 0,004 3 0,004) . QA6 G041 b
0.005U 0.001J 0.005U 0.005U 0.005 U 0.001) 0.005 U 0.005U
R 1 TR L A 4.00020 200021 g0 4 DOVTE LS 400029 voomy.
0.005U 0.005U 0.005 U 0.005 U 0.005U 0.003 J 0.005U 0005U
2oL - R T e 0010 o0ty g0l U QOTY G011 2k 4

ARV
e asE ¥

2
o %
A

NOTES:  U- notdetected, J - estimated, R - unusable, FF - field filtered.

Page 6 of 8
Dats 022400  13:04:30 FileNumber:  5509.005



Sullivan’s Ledge Superfund Site

DRAFY

Post-Construction Ground Water Monitoring

Operable Unit One (OU-1)

Metals Data

SampleID MW+ MW-4 MW-4A MW-4A (FF) MW-5 MW-5A MW-5A (FF) MW-6

LabID N5288 N5297 N5289 N5298 N5292 N5293 N5301 N5503

Sample Date  11/15/99 11/15/99 11/15/99 11/15/99 11/16/99 11/16/99 11/16/99 111799

SDGID 3930 3930 3930 3930 3930 3930 3930 3970

Units mg/L mg/L mg/L mg/L mg/L mg/L. mg/L mg/L
0.005U 0.005 U 0.005 U 0.005 U 0.005 U 0.005U 0.005U 0.005U
al b o 047} 007} a2 02 93y
001U 0.01U 001U 001U 001U 001U 001U 001U
Q022 po1U 00041 0023 0.004 04631 25013 OHPRE
0.005U 0.005 U 0.005 U 0.005 U 0.005U 0.005U 0.005 U 0.005 U
Q0T o002 4 00002 U 0000213 00020 ksltiya] 0,00021 wmg
00021 0.005U 0.005U 0.005U 0.005 U 0.005 U 0.005U 0.005U
20ty L7 4 e 0010 HEGRY o0y oy Q01U LIS U L T

gt
NOTES:  U-notdetected, J - estimated, R - unusable, FF - field filtered.
L Page 7 of 8
Printed: 022400 13:04:30

DBF Filec NASSOS00S\TEMPDATA.DBF
'ABLEPRFXP

FXPFlle: NASS09005\T.

FileNumber:  5509.008



DRAFT
Sullivan’s Ledge Superfund Site
Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

Metals Data
SampleID  MW-6 (FF) MW-6A MW-8 MW-8 (FF) MW-8A MW-8A
Lab ID N5508 N5294 N5290 N5299 N5291 N5300
Sample Date  11/17/99 11/16/99 11/15/99 11/15/99 11/15/99 11/15/99
SDGID 3970 3930 3930 3930 3930 3930
Units mg/L mg/L mg/L mg/L mg/L mg/L
0.005U 0.005U 0.005U 0.005 U 0.005U 0.005 U
204F 0083 (A 01y 0033 9037
001U 001U 001U 001U 001U 001U
kom0 0003 ¥ 65033 o1 00037 06,0067 0,004
0.005U - 0.005U 0.005U 0.005U 0.005U 0.005U
:0002 1) o000 4 806020 0000213 00024 HO00Z T R
0.002J 0.005U 0.005 0.005U 0.005U 0.005U
20ty LT R e 06,0005 amy 715 R4 20T R
%‘2). E};:‘:
ek
NOTES:  U- not detected, J - estimated, R - unusable, FF - ficld filtered.
Page 8 of 8
Tointed: 02/24R0 _ 13:0430 FiloNumber. _ 5509.005

DBP Pl NASS0900S\TEMPDATA.DBF
FXP File: NASSO900S\TABLEPR.FXP



Sample ID
LabID
Sample Date
SDGID
Units

i B
e

. R
. . “ MRS
. . .
. It
ﬁf?‘:":ff . ' -
g e - ’
EE A

Page of
: File Number:

DBF File
FXPFile



DI
%%_E O'BRIEN & GERE Sullivan’s Ledge Superfund Site
== ENGINEERS, INC. Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)
PCB Data
Sample ID ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-1 ECJ-2 ECJ-2
Lab ID N6920 N6921 N6918 N6916 N6917 N6915 N7526 N7528
Sample Date  12/17/99 12/1799 12/18/99 12/18/99 12/18/99 12/19/99 01/03/00 01/03/00
SDGID 4237 4237 4237 4237 4237 4237 4345 4345
Unis 4 AN A &k A 5 W L1
Compound
Aroclor 1016 053U 053U 058U 0.56 UJ 0.57U) 053U 052U
S ArORoRR 534 2530 0381 361 05703 0530 032U
" Aroclor 123 053U 0.53U 0.58U 0.56 UJ 0.57UJ 053U 0.52U
- 944 2530 05801 052 0S5TEy . 11 0531
053U 053U 0.58U 0.56 UJ 057U} 053U 052U
sl 053¢ 6581 3611 oSTW Cosy 053U
Aroclor 1260 053U 053U 058U 0.56 UJ 0.57U) 0.53U 052U

o R

= e
E- SN

NOTES:  U-not detected, J - estimated, R - unusable, * - Altered 1242 pattem.

Page 1 of §
DatePrintod: 022400  13:04:41 FiloNumber:  5509.008
DBF Pile NASS0900S\TEMPDATA.DBF
FXPFile: NASSOS00\TABLEPRFXP




)
% O'BRIEN & GERE Sullivan’s Ledge Superfund Site
= .

Post-Construction Ground Water Monitoring
Operable Unit One (OU-1)

PCB Data
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1. Introduction

1.1. General considerations

Data validation was performed for the ground water samples collected
from the Sullivan Ledge Site in New Bedford, Massachusetts. The
samples collected between November 10, 1999 and January 5, 2000 by
OBrien & Gere Engineers, Inc. were validated for volatile and
semivolatile organic compounds, polychlorinated biphenyls (PCBs) and
metals in accordance with Section 3 of the Field Sampling Plan (FSP)
and Quality Assurance Project Plan (QAPP) First Operable Unit (O'Brien
& Gere Engineers, January 2000).

Validation is a process of determining the suitability of a measurement
system for providing useful anmalytical data. Although the term is
frequently used in discussing analytical methods, it applies to all aspects
of the process and especially to the samples, their measurement, and the
actual data generated. Accordingly, this report outlines excursions from
the applicable quality control outlined in the following documents:

¢ Field Sampling Plan (FSP) and Quality Assurance Project and
Qualtiy Assurance Project Plan (QAPP) First Operable Unit,
Sullivan’s Ledge Site, New Bedford, Massachusetts (O’Brien &
Gere, January 2000).

e Test Methods for Evaluating Solid Wastes: Physical and Chemical
Methods, SW-846, Final Update III, (USEPA, December 1996).

e Region I USEPA-New England (NE) Data Validation Functional
"Guidelines for Evaluating Environmental Analyses, Part II,
Volatile/Semivolatile Data Validation Functional Guidelines
(USEPA Region I, December 1996).

e USEPA Region I Laboratory Data Validation Functional Guidelines
for Evaluation of Organic Analyses (USEPA Region I, November
1988).

e USEPA Region I Laboratory Data Validation Functional Guidelines
for Evaluation of Inorganic Analyses (USEPA Region I, February
1989).

Final Draft: March 2, 2000
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Data validation

e USEPA Risk Assessment Guidance for Superfund, Volume I,
Human Health Evaluation Manual (Part A), 540/1-89/002 (USEPA,
revised 1992).

The following sections of this document address distinct aspects of the
validation process. Section 2 lists the analytical methodology employed
in sample analysis. Section 3 lists the data quality assurance/quality
control (QA/QC) protocols used to validate the sample data. Specific
QA/QC excursions and qualifications performed on the sample data are
discussed in Section 4. Data usability with respect to the intended
purposes of the data is discussed in Section 5.

O’Brien & Gere Engineers, Inc.
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2. Analytical methods

Samples were analyzed by O'Brien & Gere Laboratories, Inc. for selected
target compounds utilizing the USEPA methods presented in Test
Methods for Evaluating Solid Waste (USEPA, December 1996) shown in
Table 2.1.

| Table 2.1 Analytical methods.

Parameter Analytical Method
Volatile organic compounds (34 target) 8260B
Semivolatile organic compounds (64 target) 8270C
PCBs 8082
Metals (7 target) 6010B
Mercury 7470A

Source: O'Brien & Gere Engineers, Inc.

Analytical results for these analyses are presented in the text of this First
Quarterly Ground Water Sampling Event Report. The letters found
immediately to the right of individual sample results serve to qualify the
sample data. When the data validation process identified more than one
quality control deficiency, the qualifier added to the sample result
represents the cumulative effect of the individual QC excursions.
Consistent with the listed guidance document, the following qualifiers
may be used during the data validation:

U

uUJ

Indicates that the compound was analyzed for, but was not
detected. The quantitation limit is presented and adjusted for
dilution. This qualifier is also used when the quantitation limit is
raised due to presence of blank contamination.

Indicates that the detected sample result should be considered
approximate. This qualifier is used when the data validation
process identifies a deficiency in the data generation process.
Additionally, this qualifier is used when analytes or compounds
are detected at concentrations above the method detection limit
(MDL) but below the method reporting limit (MRL). Results
below the MRL should be considered approximate since method
accuracy and precision are not defined for these concentration
levels.

Indicates that the detection limit for the analyte in this sample
should be considered approximate. This qualifier is used when
the data validation process identifies a deficiency in the data
generation process.

Final Draft: March 2, 2000
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Data validation

R Indicates that the previously reported detection limits or sample
result was rejected due to a major deficiency in the data
generation procedure. The data should not be used for
qualitative or quantitative purposes.

O’Brien & Gere Engineers, Inc. 4 , Final Draft: March 2, 2000
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3. Data validation protocols

Quality control data were evaluated based on accuracy and
precision criteria specified in Section 3.3 of the site specific FSP
and QAPP. The following are method specific QA/QC
parameters used in the validation of sample data generated for
this investigation:

Volatile, semivolatile, and PCB analyses

Holding times and sample preservation

GC/MS tuning criteria (as applicable)

Initial and continuing calibration

Blank analysis

Surrogate recovery

Internal standard performance (as applicable)

Matrix spike/matrix spike duplicate (MS/MSD) analysis
Field duplicate analysis

Laboratory control sample (LCS) analysis

System performance

Target compound identification, quantitation, and reporting
limits

Documentation completeness

Overall data assessment

Metals analyses

Holding times and sample preservation
Initial and continuing calibration
Interference check standard analysis
Blank analysis

MS/MSD analysis

Laboratory duplicate analysis

Serial dilution analysis

Field duplicate analysis

LCS analysis

Verification of instrument parameters
Analyte quantitation and reporting limits
Documentation completeness

Overall data assessment

Final Draft: March 2, 2000
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Data validation

In accordance with the QAPP, laboratory control limits were
used to assess MS/MSD, LCS, surrogate, and laboratory
duplicate data. Field duplicate data were assessed based
requirements specified in the QAPP. Based on guidance
provided in EPA Region I’s validation guidelines (USEPA
Region I, November 1988, February 1989, December 1996),
analytical data were qualified in the following manner when
laboratory control limits were not met:

e If percent recoveries were less than laboratory control limits
but greater than ten percent, non-detected and detected
results were approximated (UJ, J).

o If percent recoveries were greater than laboratory control
limits detected results were approximated (J).

o If percent recoveries were less than ten percent, detected
results were approximated (J) and non-detected results were
rejected (R).

o If relative percent differences (RPDs) for MSDs and
laboratory duplicates were outside of laboratory control
limits, detected results greater than the MRL were
approximated.

e If RPDs were >50% (>+ MRL for results <5xMRL) for field
duplicates, detected results greater than the MRL were
approximated.

It should be noted that qualification of data for MS/MSD
analyses was performed only when both MS and MSD percent
recoveries were outside of laboratory control limits.
Qualification of data was not performed if MS/MSD or surrogate
recoveries were outside of laboratory control limits due to
sample dilution. Additionally, for MS/MSD and field duplicate
excursions for organic analyses, qualifications of data was
limited for the unspike sample or the field duplicate pair unless
otherwise stated.

O’Brien & Gere Engineers, Inc.
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4. Data quality evaluation

This section summarizes the QA/QC parameters which met validation
criteria and describes qualifications performed on sample data when
QA/QC criteria were not met. Samples that required qualification are
identified in the following sections by the sample location documented
on the field chain of custody record. Equipment and trip blank data were
used to assess contamination that may have been introduced during field
sampling and sample shipment and were not qualified with respect to
QA/QC excursions.

Field chain of custody records were accurate and complete. Samples
were collected from a total of thirty-six sampling points. Field duplicate
(ten percent), MS/MSD (five percent), equipment blanks (EB) and trip
blanks (TB) were collected at the frequency specified in Section 2.6.6 of
the site specific FSP and QAPP. Table 4.1 is a summary of the field QC
samples that were collected. Dedicated sampling equipment was used to
collect the ground water samples with the exception of the Westbay
wells. An equipment blank was collected from the Westbay sampling
equipment as required.

| Table 4.1 Field QC Sample Collection
Field Duplicate Ids MS/MSD ID Equipment Blanks Trip Blanks
- | DUP1 = MW-14 MW-5A EB-1 (assoclated with | TB 11/12/99

DUP2 = MW-6 ECJ-1(37') the Westbay wells | TB 11/13/89

DUP3 = ECJ-1 (621t) labeled as ECJ) TB 11/17/99
T8 11/19/99
TB 11/22/99
TB 12/20/99
TB 12/21/98
T8 1/5/00
TB 1/6/00

Table Notes:

Trip blanks were identified by date received.

Source: O'Brien & Gere Engineers, Inc.
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Data validation

4.1. Volatile organic analyses

The following QA/QC parameters met validation criteria or did not result
in qualification of data:

Holding times and sample preservation
GC/MS tuning criteria

Initial calibration

Surrogate recovery

Internal standard performance

Field duplicate analysis

LCS analysis

System performance

Documentation completeness

Continuing calibration. Continuing calibration %D criterion (<25%)
was exceeded. Table 4.2 is a summary of the data qualified. Laboratory
corrective actions were not required since method specified requirements
were met for system performance check compounds (SPCCs) and
calibration check compounds (CCCs). It should be noted that for
chloroethane, the sensitivity increased.

[ Table 4.2 Qualification of volatile data: continuing calibration criteria
Analysis Date Compound %D Action Samples Affected
11/24/99 at 09:36 | bromomethane 27.5 uJ MW-16, MW-24, MW-15
11/30/99 at 09:41 | chloroethane 26.1 uJ,J MW-22A, MW-13A, MW-13, MW-6
12/2/199 at 08:44 | chioroethane 324 uJ MW-12, GCA-1, MW-17
12/22/99 08:37 chloroethane 333 uJ ECJ-1(37'), ECJ-1(62'), ECJ-1(72'), ECJ-
1(122'), ECJ-1(148'), DUP3
12/28/99 06:35 chloroethane 36.9 UJ _ECJ-1(267")
| 12/29/99 06:19 chloroethane 34.2 uJ ECJ-2(187")
12/30/99 08:00 chioroethane 26.1 uJ ECJ-2(152')
2-butanone 36.8 uJ
1/6/00 06:24 chloroethane 36.0 uJ ECJ-2(117"), ECJ-2(82'), ECJ-2(47"), ECJ-
4(245'), ECJ-4(227'), ECJ-4(87'), ECJ-
4(62')
1/7/00 06:39 2-butanone 34.2 uJ ECJ-4(162'), ECJ-4(132)
2-hexanone 29.4 uJ
Source: O'Brien & Gere Engineers, Inc.

MS/MSD analyses. Percent recoveries were below laboratory control
limits for 2-butanone (47%, 49%) and 2-hexanone (53%, 56%) in
MS/MSD sample MW-5A. Nondetected results for these compounds
were qualified as approximate (UJ) in sample MW-5A. Laboratory
corrective actions were not required since the associated LCS met
criteria.

O'Brien & Gere Engineers, Inc.
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4. Data quality evaluation

Blank analyses. Methylene chloride was detected in various trip blanks.
Blank action levels were calculated at ten times the highest concentration
detected. Detected results less than laboratory MRLs and the calculated
blank action level were replaced with the MRL and qualified as
nondetected (U). Detected results greater than laboratory MRLs but less
than the calculated blank action level were qualified as nondetected (U).
Table 4.3 is a summary of the data qualified.

[ Table 4.3 Qualification of volatile data: blank criteria

lﬁnk iD_ Compound Concentration (ug/l) | Action Samples Affected
TB 11/12/89 | Methylene chloride 0.5 Replaced result | MW-24
| ‘ with MRL, U
TB 111709 | Methylene chloride 0.37 Replaced  result | MW-4, MW-4A, MW-8,
| with MRL, U MW-8A, MW-5A, DUP2
TB 11/19/89 | Methylene chioride 0.98 Replaced  result | MW-12, MW-17
with MRL, U
TB 11/22/99 | Methylene chloride 0.78 Replaced result {| MW-13, MW-6
| with MRL, U
Table Notes:
TB — trip blank

Source: O'Brien & Gere Engineers, Inc.

Target compound identification, quantitation, and reporting limits.
Elevated reporting limits were reported for several ground water samples
based on sample dilutions peformed prior to analysis. Dilutions were
performed by the laboratory based on historical data provided. In
addition, several samples were analyzed undiluted and required dilution
and reanalysis to obtain compounds within the linear calibration range.
In several instances, when samples were diluted and reanalyzed at the
appropriate dilution, some of the target compounds that were detected
above the linear calibration range in the undiluted run, were diluted out.
This was due to the high concentrations present for vinyl chloride and
cis-1,2-dichloroethene. In these cases, results were reported from the
undiluted run and qualified as approximate since results may be biased
low. Table 4.4. is a summary of the samples and compounds that were
impacted. Table 4.5 is a summary of the sample dilutions performed and
compounds that were reported from the diluted runs.

Table 4.4 Qualifiation of data: volatile compounds above the linear
range
Sample ID Compounds detected >Linear Range Action

| MW-6 Trans-1,2-dichloroethene, trichloroethene J
ECJ-1(62') 1,1-dichloroethene, benzene, toluene J

| ECJ-1(72') Benzene _ J

| ECJ-1(122') | Benzene, 1,1-dichloroethene J
Dup 3 1,1-dichloroethene, benzene, toluene J
Source: O'Brien & Gere Engineers, inc.

: March 2, 2000 9 O’Brien & Gere Engineers, Inc.
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Data validation

[Table 4.5 Volatile sample dilution

Sample ID Dilution Factor | Compounds Reported

MW-24 100 Vinyl chloride, cis-1,2-dichloroethene, benzene,
trichloroethene, chlorobenzene

MW-14 50 All target compounds

DUP1 50 All target compounds

MW-2 50 All target compounds

MW-4 25 Alf target compounds

MW-6A 50 All target compounds

MW-12 2 All target compounds

GCA-1 100 All target compounds except cis-1,2-dichloroethene

500 cis-1,2-dichloroethene

MW-22A 25 All target compounds

MW-13 S0 All target compounds

MW-6 200 Vinyl chloride, cis-1,2-dichloroethene

ECJ-1(37') 5 All target compounds except vinyl chloride and cis-1,2-
dichloroethene

50 Vinyl chloride, cis-1,2-dichloroethene

ECJ-1(62") 2000 Vinyl chloride, cis-1,2-dichloroethene, ethylbenzene (J),
trans-1,2-dichloroethene (J)

ECJ-1(72') 2000 Vinyl chloride, 1,1-dichloroethene (J), trans-1,2-
dichloroethene (J), trichloroethene, toluene (J),
ethylbenzene

5000 cis-1,2-dichloroethene

ECJ-1(122)) 2000 Vinyl chloride, trans-1,2-dichloroethene (J), cis-1,2-
dichloroethene, toluene, ethylbenzene

ECJ-1(148") 1000 Vinyl chloride, 1,1-dichloroethene (J), trans-1,2-
dichloroethene (J), cis-1,2-dichloroethene, toluene (J),
ethylbenzene

DUP3 2000 Vinyl chloride, cis-1,2-dichloroethene, ethylbenzene (J),
trans-1,2-dichloroethene (J)

| ECJ-1(267) 10 Ethylbenzene

ECJ-2(187") 10 All target compound except vinyl chloride and cis-1,2-

dichloroethene
100 Vinyl chloride, cis-1,2-dichloroethene
| ECJ-2(152") 10 All target compounds

ECJ-2(117") 1000 All target compounds except cis-1,2-dichloroethene

| 2000 cis-1,2-dichloroethene

ECJ-2(82") 250 All target compounds except vinyl chloride

1000 Vinyl chloride

ECJ-2(47’) 100 All target compounds

Table Notes:

(J): The reported result was qualified as approximate since the concentration reported from the

diluted run was less than the laboratory MRL.

Source: O'Brien & Gere Engineers, Inc.

Overall data assessment. Volatile analyses and QA/QC procedures
were performed in accordance with analytical method and QAPP
requirements. Volatile data are useable for qualitative and quantitative
purposes.  Detected and nondetected results were qualified as
approximate (UJ or J) for several compounds and samples based on
minor excursions from continuing calibration, MS/MSD recovery, and
compound quantitation requirements. Detected results reported at
concentrations less than laboratory MRLs were qualified as approximate
@.

O’Brien & Gere Engineers, Inc. 10 Final Draft: March 2, 2000
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4. Data quality evaluation _

4.2. Semivolatile analyses

The following QA/QC pémneters met criteria or did not result in
qualfication of data:

Holding times and sample preservation

GC/MS tuning criteria

Initial calibration

Blank analysis

MS/MSD analysis

Field duplicate analysis

System performance

Target compound identification, quantitation, and reporting limits
Documentation completeness

Continuing calibration. Continuing calibration %D criterion (<25%)
was exceeded. Table 4.6. is a summary of the data qualified. Laboratory
corrective actions were generally not required since method specified
requirecments were met for system performance check compounds
(SPCCs) and calibration check compounds (CCCs). Laboratory
corrective action was not performed as required when di-n-octylphthalate
exceed method requirements for continuing calibrations performed on
11/21/99, 11/24/99, 1/13/00. The laboratory documented in the case
narrative that corrective action was not required since sensitivity
increased and this compound was not detected in samples associated with
these calibrations.

[ Table 4.6_Qualification of semivolatile data: continuing calibration criteria
Analysis Date Compound %D Action Samples Affected
11/21/99 09:04 Indeno(1,2,3- 38.7 uJ MW-16, MW-24, MW-15, MW-2
cd)pryene
 Dibenzo(a,h)anthracen | 29.5 uw
e (
'  Benzo(g,h,i)perylene | 27.3 0J
11/22/99 13:52 Indeno(1,2,3- 37.0 w MW-4, MW-14
cd)pryene
‘ Benzo(g,h,i)perylene 304 uJ
11/24/99 14:00 Indeno(1,2,3- 31.9 uJ DUP1, MW-H4A, MW-8, MW-8A, MW-5,
cd)pryene MW-5A, MW-6A, DUP2
Final Draft: March 2, 2000 n O’Brien & Gere Engineers, Inc.
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Data validation

11/30/99 14:24 Indeno(1,2,3- 38.7 UJ MW-12, GCA-1, MW-17
| cd)pryene
Dibenzo(a,h)anthracen | 26.2 UJ
e
Benzo(g,h,i)perylene 26.9 uJ _ _ _
1/6/00 14:32 2,2'oxybis(1- 37.1 uJ ECJ-1(37"), ECJ-1(62'), ECJ-1(72"), ECJ-
chloropropane) 1(122'), DUP3, ECJ-1(148"), ECJ-2(187"),
ECJ-2(152)
1/14/00 13:13 | indeno(1,2,3-d)pyrene | 26.2 UJ ECJ-2(82'), ECJ-2(47'), ECJ-4(245"), ECJ-
Dibenzo(a, h)anthracen | 27.7 (TX] 4(227'), ECJ-4(132")
e
Benzo(g h,i)perylene 26.9 o))
1/19/00 08:24 2,4-dinitrophenol 28/2 UJ ECJ-2(117'), ECJ-4(162)
chyrsene 30.6 UJ
Source: O'Brien & Gere Engineers, Inc.

Blank analysis. Bis(2-ethylhexyl)phthalate (BEHP) was detected in one
of eight laboratory method blanks and in EB-1. Blank action levels were
calculated at ten times the highest concentration detected. Detected
results that were less than laboratory MRLs and the calculated blank
action level were replaced with the MRL and qualified as nondetected
(U). Detected results greater than laboratory MRLs but less than the
calculated blank action level were qualified as nondetected (U). Table
4.7. is a summary of the data qualified.

Table 4.7 Qualification of semivolatile data: blank criteria

Blank ID Compound Concentration | Action Samples Affected
{ug/L)

PB12209SW | BEHP 34 Replaced result | ECJ-1(37"), ECJ-1(62'), ECJ-1(72),

1 66 with MRL, U ECJ-1(122'), DUP3, ECJ-1(148'), ECJ-
| EB-1 1(267"), ECJ-2(187")

EB-1 BEHP €6 Replaced result | ECJ-2(117"), ECJ-4(245'")

with MRL, U
Source: O'Brien & Gere Engineers, Inc.

Surrogate recovery. Surrogate recoveries were outside of laboratory
control limits in eight samples. Qualification of data was required only if
two surrogates were outside of control limits for a fraction or if any one
surrogate had a recovery less than ten percent. Table 4.8 is a summary of
the data qualified.

[ Tabie 4.8_Qualification of semivolatile data: surrogate recovery criteria.
Sample ID Surrogate %Recovery | Action | Compounds Affected
ECJ-1(122') 2-fluorophenol 63 uJ,J Phenol, 2-chlorophenol, 2-methyiphenol, 4-
phenol-d5 37 methylphenol, 2-nitrophenol, 2,4-dimethylphenol,
2,4-dichlorophenol, 4-chloro-3-methyiphenol, 2,4,6-
trichlorophenol, 2,4,5-trichlorophenol, 24-
dinitrophenol, 4-nitrophenol, 4 6-dinitro-2-
_ methylphenol, pentachlorophenol
Source: O'Brien & Gere Engineers, Inc.
O’Brien & Gere Engineers, Inc. 12 Final Draft: March 2, 2000
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4. Data quality evalugtion

LCS analysis. Percent recoveries were not within laboratory control
limits for three of the eight LCSs extracted. The affected LCSs were
reanalyzed with similar results. Table 4.9. is a summary of the data

qualified.

[Table 4.9_Qualification of semivolatile data: LCS recovery criteria.
LCS ID Compound %Recoveries | Action Samples Affected
L112189W2 Hexachlorobutadiene | 42, 43 uJ MW-12, GCA-1, MW-17
1,3-dichlorobenzene | 55, 65 uJ,J _ - _
L122099W1 Hexachiorobutadiene | 62, 52 w ECJ-1(37"), ECJ)-1(62), ECJ-1(72'), ECJ-
1,3-dichlorobenzene 49, 49 uJ,J é“cfizﬁggf %CJ-1(267')
| LO10600W2 2,4-dinitrophenol 00 TR ECJ2(117"), ECJ2(82), ECJ2(47), |
4-nitrophenol 30, 35 uJ ECJ-4(245'), ECJ-4(227"), ECJ-4(162),
4,6-dinitro-2- 40, 34 uJ ECJ-4(132)
_ methylphenol
Source: O'Brien & Gere Engineers, Inc.

Internal standards. Internal standard area criteria were not met. The
affected samples were reanalyzed. Semivolatile data were reported from
the analysis which has the best internal standard performance.
Correlation between two sets of data were good. Table 4.10. summarizes
the data that were qualified.

Table 4.10 Qualification of semivolatile data: internal standard area criteria.
SampleID | Internal Standard | Area Action | Compounds Affected
Percent
GCA-1 Perylene-d12 37% UJ Benzo(b)fluoranthene, benzo(k)fluoroanthene,
| MW-22A | Perylene-d12 43% UJ benzo(a)pyrene,
ECJ-4(245") | Perylene-d12 45% UJ Indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene,
ECJ-4(22T') | Peryiene-d12 32% uJ benzo(g, h,i)perylene
ECJ-2(117') | Chyrsene-d12 42% uJ Pyrene, butylbenzyiphthalate, 3,3'-dichiorobenzidine,
benzo(a)anthracene, chyrsene, BEHP, din-
octylphthtalate
Source: O'Brien & Gere Engineers, Inc.

Compound quantitation. Compound quantitation was performed in
accordance with method requirements. Sample MW-22A required
dilution and reanalysis to obtain target compounds within the linear
calibration range. Phenol, 2-chloronaphthalene, and naphthalene were

_ reported from the ten times dilution that was performed for MW-22A.

Overall data assessment. Overall semivolatile analyses and QA/QC
procedures were performed in accordance with analytical method and
QAPP requirements. The majority of semivolatile data are useable for
qualitative and quantitative purposes. Nondetected results were rejected
(R) for 2,4-dinitrophenol in seven samples based on LCS recoveries lesst
than ten percent. Some semivolatile data were qualified as aproximate
(UJ or J) for several compounds and samples based on minor excursions
from continuing calibration, surrogate, LCS, and internal standard
performance. '

: March 2, 2000
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Data validation

4.3. PCB analyses

The following QA/QC parameters met criteria or did not result in
qualification of data:

Holding times and sample preservation
Initial and continuing calibration
Blank analysis

MS/MSD analysis

Field duplicate analysis

LCS analysis

System performance

Documentation completeness

Surrogate recovery. Surrogate recoveries were not within laboratory
control limits in several instances. Qualification of data was performed
only when both surrogates compounds did not meet recovery criteria or
if any one surrogate had recovery less than ten percent. Table 4.11 is a
summary of the data qualified.

Table 4.11_Qualification of PCB data: surrogate recovery criteria

Sample 1D Surrogate %Recovery Action
ECJ-1(37") | TCMX 39 W, J
| DCB 27
ECJ-1(72") | TCMX 37 uJ
| DCB 42
Table Notes:

TCMX- surrogate compound, tetrachloro-m-xylene
DCB - surrogate compound, decacachlorobiphenyl

Source: O'Brien & Gere Engineers, inc.

Target compound identification, quantitation, and reporting limits.
The laboratory reported that PCB Aroclor 1242 detected in the samples
exhibited an altered pattern. Based on review of the raw data, peaks were
present within retention time windows established for Aroclor 1242 on
both primary and confirmation columns utilized by the laboratory. The
pattern did not match with respect to peak ratios for Aroclor 1242 or any
other Aroclor. Aroclor 1242 was the closest match and correlation
between calculated values from primary and confirmation columns were
good. In addmon, altered Aroclor 1242 patterns have been seen
historically in soils and ground samplw collected from the site.
Therefore, data was not qualified.

Elevated reporting limits were reported for ground water samples MW-2,
MW-24, GCA-1, and MW-22A. These samples were diluted to obtain
target PCB concentrations within the linear calibration range.’

O’Brien & Gere Engineers, Inc.
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4. Data quality evaluation

4.4. Metal analyses

Overall data assessment. PCB analyses and QA/QC procedures were
performed in accordance with analytical method and QAPP
requirements. PCB data are useable for qualitative and quantitative
purposes. Detected and nondetected results were qualified as
approximate in two samples based on excursions from surrogate
recovery limits.

The following QA/QC parameters met criteria or did not result in
qualification of data:

Holding times and sample preservation
Initial and continuing calibration
Interference check standard analysis
MS/MSD analysis

Laboratory duplicate analysis

Serial dilution analysis

Field duplicate analysis

LCS analysis

Verification of instrument parameters
Analyte quantitation and reporting limits
Documentation completeness

Blank analysis. Analytes were detected above method detection limits
(MDLs) but below laboratory reporting limits in laboratory blanks.
Detected results less than laboratory MRLs and the calculated blank
action level were replaced with the MRL and qualified as nondetected
(U). Detected results greater than laboratory MRLs but less than the
calculated blank action level were qualified as nondetected (U). Table
4.12 is a summary of the data qualified. Laboratory corrective actions
were not required since analytes were detected at concentrations less than
laboratory MRLs.

[ Table 4.12_Qualification of metals data: blank criteria.
Blank ID Analyte Concentration | Action Samples Affected
(mgiL)
CCBs 112309 | cadmium 0.0008 Replace result | MW-16
. with MRL, U _
CCBs 1/10/00 lead 0.0018 Replace result | ECJ-1(62'), DUP3, ECJ-1(122'}-filtered
with MRL, U ECJ-2(152"), DUP3-filtered,
ECJ-2(187'Mfiltered
CCBs 1/20/00 cadmium 0.00061 Replace result | ECJ-2(82')
with MRL, U
selenium 0.0031 Replace result, | ECJ-4(132)
with MRL, U
-
: March 2, 2000 15 O’Brien & Gere Engineers, Inc.
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Data validation

barium

Al

0.006

Replace result
with MRL, U

ECJ-2(82), ECJ-4(245"), ECJ4(227"), ECF |
4(162"), ECJ-4(132'), ECJ-4(87"), ECJ-
4(62'), ECJ-1(148'), ECJ-2(117")

chromium

0.004

Replace resuft
withMRL, U

ECJ4(245), ECJ4(162'), ECJI1(148),
ECJ-1(37"), ECJ-1(62"), ECJ-1(267"), ECJ>-
1(72), ECJ1(122'), ECJ-2(187'), ECJ-
2(152'), ECJ-2(117')

V]

ECJ-4(132'), ECJ-4(87"), ECJ-4(62'), ECJ-
4(227'), ECJ-2(82'), ECJ-2(47’), DUP3

EB-1-filtered barium

0.006

Replace resuit
with MRL, U

ECJ-2(117")filtered, ECJ-2(82')filtered,
ECJ-4(245')-filtered, = ECJ-4(227")-filtered,
ECJ-4(162'filtered, = ECJ-4(132')-filtered,
ECJ-4(87 filtered, ECJ-4(62')-filtered

chromium

0.004

Replace result
with MRL, U

ECJ-4(245")-filtered, ECJ-4(162')filtered,
ECJ-4(132')-fittered, ECJ-4(87")-filtered,
ECJ-4(62'iltered, ECJ-1(37')-filtered, ECJ-
1(62')filtered, ECJ-1(72')-filtered, ECJ-
1(122'}filtered, ECJ-2(187')-filtered, ECJ-
2(152'}fittered, ECJ-2(117')-filtered, ECJ-
2(82')filtered, ECJ-2(47')-filtered, DUP3-
filtered

Source: O'Brien & Gere Engineers, Inc.

Overall data assessment. The laboratory performed metal analyses and
QA/QC procedures in accordance with analytical method and QAPP
requirements. Metals data are usable for qualitative and quantitative
purposes. Detected results were qualified as nondetected for cadmium,
selenium, barium, and chromium in several samples based on

concentrations observed

in

laboratory and equipment blanks.

O’Brien & Gere Engineers, Inc.
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5. Data usability

Analytical data were validated for samples collected from the Sullivan
Ledge Site in New Bedford, Massachusetts. Ground water samples were
validated for volatile and semivolatile organic compounds, PCBs, and
metals based on accuracy and precision criteria specified in the QAPP.
When excursions were observed from QA/QC requirements, the
analytical data were qualified based on guidance provided in the USEPA
Region I validation guidelines (USEPA Region I, November 1988,
February 1989, December 1996).

Rejected data resulted from a major excursion from QA/QC criteria and
should not be used for either qualitative or quantitative purposes. Minor
deficiencies in the data generation process resulted in approximation of
sample data. Approximation of a data point indicates uncertainty in the
reported concentration of the analyte, but not its assigned identity. The
conservative assumptions used in the development of conclusions based
on the analytical data verifies that approximated analytical data adheres
to the project data quality objectives. This approach to the use of
analytical data is consistent with the guidance presented in the USEPA
Risk Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual (Part A), 540/1-89/002 (USEPA, December 1992).

This section summarizes the adherence of the analytical data to the data
quality objectives (DQOs) established in the QAPP for precision,
accuracy, representativeness, comparability, completeness, and
sensitivity. A detailed discussion of the analytes and samples which
were qualified is presented in Section 4. Summary tables of validated
sample results with data validation qualifiers have been provided in
Appendix D of this report.

Data quality objectives were evaluated using percent usability defined as
the percentage of sample results that are usable for qualitative and
quantitative purposes.

Precision was assessed from laboratory MSD and field duplicate
analyses. Data usability with respect to precision was calculated as
100%. Precision requirements were met.

Accuracy was assessed from GC/MS tuning, calibration, surrogate
recovery, internal standard performance MS/MSD, and LCS data. Data
usability with respect to accuracy was calculated as 100% for volatile,
PCB, and metals data and as 99% for semivolatile data. Nondetected

Final Draft; March 2, 2000
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Data validation

results were rejected for 2,4-dinitrophenol in the following seven
samples based on LCS recoveries that were less than ten percent: ECJ-
2(117°), ECJ-2(82°), ECJ-2(47°), ECJ-4(245’), ECJ-4(227°), ECJ-
4(162°), and ECJ-4(132°). In addition, some volatile, PCB, and
semivolatile data were qualified as approximate (UJ or J) based on minor
excursions from QA/QC requirements.

Representativeness was assessed from holding times, sample
preservation, blank analysis, target compound identification and
quantitation, sampling and analytical methodologies used. Data usability
with respect to representativeness was 100%.  Detected results for
methylene, BEHP, cadmium, lead, selenuim, barium, and chromium
were qualified as nondetected (U) in several of the samples due to
contamination observed in the associated laboratory and field blanks.

Comparability is a qualitative measure, therefore, usability calculations
were not performed. Comparability requirements were met since
standard analytical methods, reporting units, reference materials, and
data deliverables were utilized by the laboratory.

Sensitivity requirements were met for metal analyses. Laboratory MRLs
were elevated for volatile (15 samples), semivolatile (1 sample), and
PCB (4 samples) based on the laboratory dilutions performed to obtain
concentrations within the linear calibration range. Sample dilutions were
performed in accordance with method requirements and were based on
historical data.

Detected results reported at concentrations less than the MRL were
approximated since method accuracy and precision data are not defined
below the MRL.

Data completeness was calculated as 99%, exceeding the 95%
requirement established in the QAPP.

O’Brien & Gere Engineers, Inc.

18 Final Draft: March 2, 2000
\BOSTON_FSI\ALT\BOSTON\PROJECTS\5509005\5_RPTS\dv-rpt.doc



